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Butenolc or propenolc acid derivative. 



CO® A butenoic or propenolc acid derivative having the following formula In which G is an aryl or a heterocyclic 
Qring, R11 and R12 are hydroben or an alky I, X is sulfur or oxygen. R2 and R3 are hydrogen, an substituent such 
as an aikyl and J is pyridyl or phenyl having substituents and a heterocyclic ring may be formed between R2, 
g-R3 and J is provided here and is useful in the pharmacological field. 
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Butenoic or propanoic acid derivative 



The invention relates to a butenoic or propenoic add derivative having phenyl or a heterocyclic ring at 
its omega position. It is useful as a drug. In particular having an excellent coronary vasodilating and heart 
rate lowering effect 

.5 

(Prior arts) 

In countries of Europe and America, cardiovascular diseases head the list of death causes. In Japan, 
although cerebrovascular diseases such as cerebral apoplexy ranked high in the list of the death causes. 

to ischemic heart disease has prominently Increased recently, as the life-style and eating habit of Japanese 
have neared those of European and American. 

Ischemic heart disease generally refers to a series of heart diseases caused when the supply of oxygen 
to cardiac muscle cannot make up for myocardial oxygen consumption. Representative examples thereof 
include coronary sclerosis, acute cardiac infarction and angina pectoris. Although nitro drugs, calcium 

75 antagonists and ^-blockers are now generally used for the treatment of these diseases, no decisively 
effective drug has been found as yet. so that it is highly expected to develop a novel drug more excellent 
than those of the prior art 



20 (Summary of the Invention) 

Under these circumstances, the inventors of the present invention have attempted to develop a new 
type of a remedy for ischemic heart disease. Particularly, the inventors have long studied to find out a 
compound which exhibits excellent coronary vasodilating and heart rate lowering effects. 
25 The invention provides a b/jtenoic or propenoic acid derivative having the formula (II) and a pharmaco- 
logically accepatable salt thereof. 



30 G - C » C - (CH 2 ) m - C - N - A - N - (CH 2 ) n - J (ID 

35 which is defined by each of the following definitions (I), (II) and (III): 

(I) having the formula (I) in which in the formula (II) G is R1 -phenyl. R11 and R12 each are hydrogen, m is 
one and X Is oxygen. 



40 



45 



50 



0 

R'^TA : H (i) 

<QJ-CH=CHC!h-C-H-A-H-(CHO»-J 

R 3 R 3 

wherein R1 is a hetero-aryl group. R2 and R3 each are hydrogen, a lower alkyl, a cycloalkyl or an ailyl 
group, or R2 and R3 may fprm a 5- to 7-membered saturated heterocyclic ring together with the nitrogen 
atom to which they are bonded. A is an alkylene group having 1 to 6 carbon atoms, which alkylene may 
have a lower alkyl, a lower alkoxy or hydroxy, J Is pyridyl or a phenyl having substituents R4, R5 and R6: 
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which R4, R5 and R6 each are hydrogen, a halogen atom, a lower aikyl, a lower alkoxy, hydroxy, nitro, 

cyano, trifluromethyl. an alkylsulfonyloxy, -NR7R8. R7 and R8 being hydrogen or a lower aikyl, or an 

alkanolyamino. or two of R4 t R5 and R6 may form an aikylenedloxy together with two adjacent carbon 

atoms on the phenyl, or R4, R5 and R8 may form a 5- to 7-membered ring together with the -<CH2h and n 

is an Integer of from 1 to 6; 

(II) having the formula (ll) in which: 

G is naphthyl or a phenyl having substituents R15 and R16: 




R15 and R16 being hydrogen, a lower aikyl. a lower alkoxy, a halogen. -NR7R8. R7 and R8 being hydrogen 
or a lower aikyl. cyano, trifluromethyl. an aikanoylamlno, trifluoroaJkoxy, an aikylsulfonyl, nitro, hydroxy!, an 
aJkylthio. an alkylsulfonylamino. an aikylcarbonylamino or a carbamoyl, or R15 and R16 may form a cyclic 
ring together with oxygen between two adjacent carbon atoms, R11 and R12 each are hydrogen, cyano, a 

25 lower aikyl, or a halogen or they may form a cyclic ring together with oxygen and the carbon on the phenyl, 
m is zero or 1, X is oxygen or sulfur, R2 and R3 each are hydrogen, a lower aikyl, a lower alkoxy, a 
cycioalkyl. a trifluoroalkyl or a lower alkenyi, or R2 and R3 may form a 5- to 7-membered saturated 
heterocyclic ring together with the nitrogen atom to which they are bonded, or R2 may form a ring together 
with R12, or R3 may form a ring having a nitrogen atom together with the -<CH2)n-. R2 may form a 5- to 7- 

30 membered saturated heterocyclic ring together with A, R3 may form a 5- to 7-membered saturated 
heterocyclic ring together with A, A is an alkylene group having 1 to 6 carbon atoms, which alkylene may 
have a lower aikyl group, n is an integer of 1 to 6, J is pyridyl or a phenyl having substituents R4, R5 and 
R6: 



35 




which R4. R5 and R6 each are hydrogen, a halogen atom, a lower aikyl, a lower alkoxy. hydroxy, nitro, 
trifluromethyi, an alkylsulfonyloxy, -NR7R8, R7 and R8 being hydrogen or a lower aikyl, or an alkanoylamyl. 
or two of R4, R5 and R8 may form an aikylenedloxy together with two adjacent carbon atoms on the 
phenyl, or J may form a cyclic ring having a nitrogen together with the group -(CH2)n-; and 
(III) having the formula (III) In which in the formula (II) R1 1 and R12 are hydrogen, X is oxygen. 



0 

R ^C)^ CH=CHCH ^ c ^-A-N-(CHO^J 
w . II' 
V V 



55 



wherein R31 is a hetero-aryl group, R2 and R3 each are hydrogen, a lower aikyl, a cycioalkyl or allyl, or R3 
may form a 5- to 7-membered saturated heterocyclic ring together with the nitrogen and the -{CH2)n-, or R3 
may form a 5- to 7-membered cyclic heteroring having nitrogen or nitrogen and oxygen together with A and 
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the nitrogen, A Is an alkyfene having 1 to 3 carbon atoms which may have a lower aikyi, hydroxy or a lower 
aikoxy group. W is oxygen, sulfur, vlnylene (-C = C-) or azomethyne (-N = CH-), J is pyridyl or a phenyl 
having substituents R4. R5 and R6. which is hydrogen, a halogen, a lower aikyi, a lower aikoxy, hydroxy, 
nitro. cyano, trifluromethyl, an alkylsutfonyloxy. -NR7R8, R7 and R8 being hydrogen or a lower aikyi group, 
5 or an alkanoylamino. or two of R4, R5 and R6 may form an aikylenedioxy together with two adjacent carbon 
atoms on the phenyl, one of R4, R5 and R6 may form a 5- to 7-membered cyclic ring together with the 
group -{CH2)n-, n is an Integer of 1 to 6, -(CH2)n- may have a lower aikyi. 

Wfibn one of R4. R5 and R6 forms a ring with -{CH2)n-. the following are preferable: 



70 




In the above shown definitions I, II and ill. two or more symbols are defined independently of each other 
when they are defined at the same time. Namely they may have either the same definitions as each other 
or different definitions from each other. 

The pharmacologically acceptable salt according to the present invention includes inorganic add salts 
such as hydrochloride, sulfate, hydrobromide and phosphate and organic acid salts such as formate, 
acetate, trifluoroacetate, maleate, fumarate. tartrate, methanesulfonate, benzenesulfonate and toluenesul- 
fonate. 

Although the compound of the present invention has an asymmetric carbon atom depending upon the 
kind of a substituent to be present as optical isomers, it is a matter of course that these optical isomers fall 
within the scope of the present invention. 

The compound of the invention includes the three groups of its embodiments, (I). (II) and (HI): 

(I) a 4-phenyl-3-butenoic acid derivative having the formula (i) and the definition (I) and a pharmaco- 
logically acceptable salt thereof; 

(II) a butenoic or propionic acid derivative having the formula (II) and the definition (II) and a 
pharmacologically acceptable salt thereof; and 

(III) a 4-ary1-3-buteonoic acid derivative having the formula (III) and the definition (111) and a 
pharmacologically acceptabel salt thereof. 

The compound of the invention will be described below more In detail in reference to the embodiments 
(I). (II) and (III). 



4Q 



45 



Embodiment (I) 

The inventors of the present invention have long studied to find out a compound satisfying the above 
object and have found that a 4-phenyl-3-buteonoic acid derivative represented by the general formula (I) 
can attain the above object 

Namely, the present invention relates to a 4-phenyl-3-butenoic add derivative represented by the 
following general formula or a pharmacologically acceptable salt thereof: 



o 

VCH=CHCH,-C-N-A-S-(CH,).-J (I) 
50 W II 

R' R a 

wherein R 1 stands for a hetero-aryl group, R 2 and R 3 , which may be the same or different each stand for a 
55 hydrogen atom, a lower aikyi group, a cycloaikyl group or an allyl group, or R 2 and R 3 form a 5- to 7- 
membered saturated heterocyclic ring together with the nitrogen atom to which they are bonded. A stands 
for an alkylene group having 1 to 6 carbon atoms, with the proviso that a lower aikyi group may be bonded 
to any carbon of the alkylene group, J stands for a group 
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r 




V 



£ in which R*, F? and R g which may be the same or different, each stand for a hydrogen atom, a halogen 
atom, a lower alkyi group, a lower aJkoxy group, a hydroxyl group, a nitro group, a cyano group, a 
trifluoromethyi group, an alkylsulfonyloxy group, a group 



{ in which R 7 and R*. which may be the same or different each stand for a hydrogen atom or a lower alkyi 
group) or an alkanoyiamino group, and two of R*, R s and R* may form an alkylene-dioxy group between 
adjacent carbon atoms or R4, R5 or R6 may form a 5-to 7-membered ring together with the group -{CH2)n-) 
or a pyridyi group, and n is an integer of 1 to 6. 

It is preferable that R1 is imlda20lyl such as 1-imfdazolyl or pyrrolyl such as 1 -pyrrolyl and 3-pyrrolyl 
and n is an integer of 1 to 3. 

H is also preferable that J is the phenyl having a substituent(s) such as m.p-dimethoxyphenyl, m- 
dimethoxyphenyl and m,m.p-trimethoxyphenyl, R4 is a lower aikoxy, R5 is a lower alkoxy and R6 is 
hydrogen. 

It is preferable that R1 is an imidazoyi, R2 is hydrogen, R3 is methyl, J is the phenyl having a 
substituent(s) and R4. R5 and R6 each are hydrogen or a lower alkoxy. 

It is preferable that R1 is an imidazolyl, R2 is hydrogen, R3 is methyl and J Is m.p-dimethoxyphenyl. 

The lower aJkyl group defined with respect to R 2 , R 3 , R\ R 5 . R s . R 7 and R 1 In formula (I) stands for a 
straight-chain or branched alkyi group having 1 to 6 carbon atoms and examples thereof include methyl, 
ethyl, n-propyl, n-butyl, isopropyl, isobutyl, 1-methylpropyl, tert-butyl, n-pentyl, 1-ethylpropyl isoamyl and n- 
hexyl groups, among which methyl and ethyl groups are most preferred. 

The lower alkoxy group defined with respect to R\ R 5 and R* stands for an aJkoxy group derived from 
a lower alkyi group defined above. 

The cycloalkyl group defined with respect to R 2 and R 3 stands for a 3- to 6-membered cycloaikyl group 
and preferred examples thereof Include cyclopentyl and cyclohexyl groups. 

The hetero-aryl group defined with respect to R 1 stands for a substituted or unsubstituted heterocyclic 
group, the heterocyclic ring of which may contain one or more nitrogen, oxygen or sulfur atoms. Examples 
thereof include imidazolyl groups such as 1 -imidazolyl and 2-imidazolyl groups; pyridyi groups such as 3- 
pyridyl and 4-pyridyl groups; pyrrolyl groups such as 1 -pyrrolyl and 3-pyrrolyl groups; nitrogenous hetero- 
aryl groups such as pyrazolyl, tndolyl, Indazolyl, isoquinolyl, quinolyl, quinoxalinyt, quinazollnyi and 
imidazopyridyl groups and hetero-aryl groups containing not only a nitrogen atom but also an oxygen atom 
such as oxazolyl and isoxazolyl groups, among which 1 -imidazolyl group is most preferred. 

Alternatively, the hetero-aryl group may be substituted with a lower alkyi group such as a methyl group. 

When R 2 and R* form a 5- to 7-membered saturated heterocyclic ring together with the nitrogen atom 
to which they are bonded, the group represented by the formula 




-H-A 



R 1 



is. for example, a group represented by the formula: 
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or -/~Y . 
W 

The alkylsulfonyloxy group defined with respect to R 4 , R s and R 8 may be one derived from a tower 
alkyl group described above, while the alkanoylamino group may be one derived from a lower aJkyl group 
w described above. 

A stands for an aJkylene group having 1 to 6 carbon atoms, preferably one having about 3 carbon 
atoms. The alkylene group may have an alkyl group such as a methyl group bonded to any carbon atom 
thereof. 

J stands for a group represented by the formula; 

75 

V 



30 



40 



45 



50 



55 



'8' 

(wherein R 4 , R 5 and R 6 are each as defined above) or a pyridyl group. It is preferable that R 4 , R s and R fi 
are each a lower alkoxy group having 1 to 3 carbon atoms, still preferably a methoxy group. The pyridyl 
group includes 2-pyridyl, 3-pyridyl and 4-pyridyl groups. 
25 Preferable compounds are: 



(E)-N-[3-(N -(2-(3,4-Dimethoxyphenyl)ethyl)-N -methyl)arnino)propyl}-4-(4-1 H-imidazoH-yl)phenyl)-3- 
butenamide 



? N-/^-CH=CHCH 3 CONH-(CH 3 ) 3 -N-(CH 3 ) J ^^0CH 3 

CH 3 



(E)-N~[3-((N •(2-(3.5-Oimethoxyphenyl)ethyl)-N -methy l)amino)propylH-(4-(l H-imidazol-1 -y l)phenyl)-3- 
butenamide ~ ~ ~ ~ - - - " 



QCH 3 

0 




H^N-^ J -CH=CHCH 3 -C-N-(CH 3 ) 3 -N-(CH 3 ) j^^^OCH, 

CH 3 



(E)-N-[3-((N -(2-(3.4-Dimethoxyphenyl)ethyl)-N -methyl)amino)butyl}-4-(4-(1 H-imidazol-1 -yl)phenyl)-3- 
butenamide "™ " " 
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OCH, 

5 j^-f\-CH-CHCH.-C-H-(CH,) ,-CH-H-(CH a ) , 
1 I W H I 

fc==d . CH, 

10 

butenamfde ~" 

75 • 

OCH, ' 

.o • Qr 0CHj 

H <^ H CH-CHCH.-C-N- (CH») *-H- (CH ,) , <^"%CH a 

I I W h I 

CH 3 

25 

(E)-N-[3-((N'-(2-(3^0imethoxyphenyl)ethyl^ 



30 . • OCH, 

I* OCH, 

Q 

O— 0- CH=CHCHi ' c " N " (CHi)j i" (CHi)5 

CH, 



40 , 

(E)-N-[3-((N'-(2-(3.4-Dimethoxyphenyl)ethyl)-N -methyl)amino)propylH-(4-(4-pyridyl)phenylh3-but9namide 



OCH j 

« X JJCHr 

0 

H^— <^-CH=CHCH,-C-H-(CH a ) 3 -fi-(CH 3 )V' 

' R CH, 



(E)-N-[3-((N^2K3 t 4-Dimethoxw^ 
butenamide 
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OCH 3 

••••• r • • fV*' 

-Q-CH-CHCHa-C-N-(CH s ) 3 -H-(CH a ) x^^^ 

CH,' 

10 

(E)-N-[3-((N'-(2-(3,4-Dlmetho>^ 

butenamide ~~ " 

75 

QCH, 

X ^OCHa 

0 



20 j^J |j 

f N H -fVCH»CHCH a -C-H-(CH,).-X-(CH,)a 
N=! W H I 

CH, 




25 




(E)-N-[3-((N -(2-(3 ADimethoxyphenyl)ethyl)-N ■methyQamino)propylH>(4>(1 H-pyrazoM-yl)phenyl)-3- 
butenamide * " ~~" — ~ 

30 

to, • 

J)CH, 

0 

^J-^-CH-CHCHa-C-jj-(CH,)»-H-(CH,). 

CH 3 

40 

(E)-NH3-((N'K2-(3,4-Dlm9thoxyp ,3-oxazol-5yl)pheny()-3- 
butenamide 

45 

OCHa 

(T V/3TCH«CHCHi-C-H-(CH J ) 3 -M-(CH a )»'^ > ^ 
N — " W HI. 

' CH, 



55 



(E)-N-[3-((N -(2-(3,4-Dlmethoxyphenyl)ethy()-N -methyl)amino)propyl]-+(4-(4(1 H)-pyridon-1-yl)-phenyl)-3- 
butenamide 
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0 -0-CH=CHCHi-C-H-(CH a )- 3 -N-(CH a ) a 



OCH, 



CH: 



70 Representative processes for the preparation of the compounds of the present invention will now be 
described. 



75 



Preparation Process 



20 



^_)-CH=CHCH a -C-OH 



(H) 



25 



30 



35 



40 



H-N-A-X-(CH 3 ) ft -J 
4 I . 
V V 



(!) 



0 
I! 

CHCH,-C-H-A-M-(CH,),-J 
I. I 
R J R 3 



( I ) 



50 



55 



wherein R\ R 2 . R 3 , n f A and J are each as defined above. 

Namely, the objective compound (1) can be prepared by reacting a carboxylic acid represented by the 
general formula (II) or a reactive derivative thereof with an amine compound represented by the general 
formula (III) to carry out amldation. 

The reactive derivative of the compound (II) Includes acyl haiides such as acyl chloride and acyl 
bromide; acid azides; reactive esters thereof with N-hydroxybenzotriazoie or N-hydroxysucclnimide; sym- 
metric acid anhydrides and mixed ^dd anhydrides thereof with alkylcarbonic acid or p-toluenesulfonlc acid. 

When a compound (II) is used as a free acid, it Is preferable to cany out the above reaction in the 
presence of a condensing agent under cooling with ice or under reflux by heating. Examples of the 
condensing agent include dicyclohexylcarbodiimide, 1 t l'-carbonyldiimidazole, ethyl chloroformate, diethyl 
azodicarboxylate and dipyridyl disulfide. 

The reaction may be carried out in water or an inert organic solvent by using a compound pi)ora 
reactive derivative thereof and a compound (III) In molar amounts which are nearly equal to each other or 
one of which is siightly larger than the other. Examples of the inert organic solvent Include methanol, 
ethanol, pyridine, tetrahydrofuran. dioxane, ether, benzene, toluene, xylene, methylene chloride, dich- 
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loroe thane, chloroform, dimethytform amide, ethyl acetate and acetonitrile. 

Depending upon the kind of the reactive derivative, it is advantageous from the standpoint of the 
smoothness of the reaction to use a base such as diisopropylethylamine, triethylamine, pyridine, picollne, 
lutidine, N.N-dimethylaninne, 4-dmethyiaminopyridine, potassium carbonate or sodium hydroxide. 
5 The reaction temperature is not particularly limited but varies depending upon the kind of the reactive 
derivative. Generally, the reaction is carried out at a temperature of from -20 *C to reflux temperature to 
obtain the objective compound. 

The compound represented by the general formula (10 to be used as a starting material in the present 
Invention can be prepared by, for example, the following process: 

w 

R'-H " (IV) 



75 



20 



CHQ (V) 



(wherein X is a halogen atom 
or a methanesulfonyloxy group) 



25 



30 



(Step 1) 



35 



40 



^3" ch ° 



(VI) 



(Step 2) 



ci- 



0 
II 



Ph 3 -P-(CH a ) s -C-0H (\T ) 



0 

^J-CH=CHCH 3 -C-OH ( II ) 



(In the above formulas, R 1 is as defined above and Ph Is a phenyl group) 



(Step 1) 

In this step, a compound represented by the general formula (V) is reacted with a compound 
represented by the general formula (IV) in the presence of a copper catalyst such as copper powder or 
copper oxide under heating to carry out an Ullmann reaction. Thus, a compound (VI) is obtained. This 
reaction may be carried out in the absence of any solvent or in the presence of an inert organic solvent 
such as nitrobenzene, dimethylformamide or pyridine, or water. 
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Alternatively, a compound represented by the general formula (VI) may be prepared by reacting a 
compound represented by the general formula (V) with a salt of a compound represented by the general 
formula (IV) with a metal such as Bthlurn, sodium or potassium and subjecting the obtained Intermediate to 
a replacement reaction or the Dice, 
s This reaction may bo carried out In the absence of any solvent or In the presence of an Inert organic 
solvent such as dimethylformamide, dimethylacetamide, dimethyl sulfoxide, dioxane, ether or 
tetrahydrofuran. 

10 (Step 2) 

A compound represented by the general formula (VI) Is reacted with a compound represented by the 
general formula (vT) in the presence of potassium t-butoxide, caustic potash, caustic soda, sodium 
methoxide, sodium ethoxide or sodium hydride in a suitable solvent at a temperature of -78* C to a room 
75 temperature according to an ordinary process to obtain a compound (II). Examples of the solvent Include 
ether, tetrahydrofuran, dioxane. dimethylformamide, dimethylacetamide and dimethyl sulfoxide. 

Further, a compound represented by the general formula (V!) may be also prepared by the following 
process: 

20 



25 



30 



35 



40 



45 



50 
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35 



'OX 08 



OR 



(W) 



10 



(wherein Y stands for a halogen 
atom and R stands for a lower 
alkyl or lower alkylene group) 



75 



20 



25 



Us 



YMJvR -/OR 



R'X 



(VI) 



(X) 



(wherein X stands for a 
halogen atom) 



30 



CH 



/OR 
X 0R 



(X) 



CHO 



(VI) 



(in the above formulas, R 1 is as defined above) 

Namely, a compound represented by the general formula (VII) is reacted with metallic magnesium 
under heating in a solvent such as ether or tetrahydrofuran, if necessary, in the presence of an iodine as a 
catalyst to obtain a Grignard reagent (Vlll). This Grignard reagent is reacted with a halide represented by 
the formula (IX) in the presence of a metal complex catalyst at a room or elevated temperature or under 
reflux by heating according to an ordinary process to obtain a compound represented by the general 
formula (X). Examples of the catalyst include bis(1,3-diphenytphosphinopropane)nickei (ll) chloride and 
tetrakis(triphenylphosphine)palladium. The compound represented by the general formula (X) is deacetallz- 
ed with an acid to obtain a cbmpound (VI). 

The compound (HI) to be used as the other starting material can be prepared by, for example, the 
following processes: 



(Preparation Process 1) 
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R 3 

I ' 

J-(CH,K-S-H (XI) 

5 



10 
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{Step 1) 



TO 



X-A-Y 



(XII) 



(wherein X and Y are each a 
leaving group such as a 
halogen atom or a methane- 
sulfonyloxy or p- toluene - 
sulfonyloxy group or a 
protected hydroxyl group such 
as tetrahydropyranyloxv) 
trimethylsiloxy, t-butyl- 
dimethylsiloxy or trityloxy 
grouo) 



75 



. R 3 
I 

J-(CH.).-H-A-! 



20 



25 



(Step 2) 



30 



(wherein Z stands for a hydrogen 
atom or an alkali metal) 




35 



R J 

J-(CH,) a -N-A-N 
0 




40 



(Step 3) 



(XT) 



45 



R 3 
I 

J-(CH,).-M-A-»H a 



50 



(a compound of the formula (III) 
wherein R 2 is a hydrogen atom) 



55 
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(Step 4) 



I 

J-(CHa).-H-A-HH 
I 

V 



(in the above formulas, R 2 , R 3 , n. A and J are each as defined above) 
(Step 1) 

In this step, a compound represented by the formula (XI) is reacted with a compound represented by 
the formula (XII) according to an ordinary process to obtain a compound (XIII). 

More specifically, the above reaction is carried out in a suitable solvent in the presence of a base such 
as potassium carbonate, sodium carbonate, triethyiamine or diisopropylethylamine under heating to obtain a 
compound (Xlll). Examples of the solvent include benzene, toluene, xylene, dimethylformamide, acetonitrile, 
dimethyl sulfoxide, dioxane and tetrahydrofuran. 



(Step 2) 

When Y is a leaving group such as a halogen atom or a methanesuifonyloxy group, the compound (XUI) 
is reacted with an aJkaii metal salt of phthalimide (XIV) such as potassium or sodium salt thereof in the 
presence of a base such as potassium carbonate or sodium carbonate to obtain a compound (XV). On the 
other hand, when Y is a protected hydroxyl group such as a trityloxy or t-butyldimethyl-siioxy group, the 
compound (XIII) is freed of the protective group according to an ordinary method and subjected to the 
Mitsunobu reaction with phthalimide, triphenylphosphine or diethyl azodicarboxylate to obtain a compound 
(XV). In this case, it is preferable to use an Inert solvent such as dimethyl sulfoxide, dimethylformamide. 
dimethylacetamlde. acetonitrile or tetrahydrofuran. 



(Step 3) 

A compound represented by formula (XV) is reacted with, for example, hydrazine monohydrate in an 
organic solvent such as methanol or ethanol under reflux to obtain a compound (ill') (corresponding to a 
compound of formula (HI) wherein R 2 is a hydrogen atom). 



(Step 4) 

A compound represented by formula (ill') (corresponding to a compound of formula (HI) wherein R 2 is a 
hydrogen atom) is reacted with an aldehyde or ketone in the presence of a catalyst such as 
palladium/carbon, platinum oxide fit Raney nickel in a hydrogen atmosphere to carry out reductive 
amination. Thus, a compound represented by formula (III) is obtained. 

The aldehyde and ketone to be used in this step include acetone, cyclobutanone, cyciopentanone and 
benzaldehyde. A solvent may be used in this step and examples thereof Include methanol, ethanol. 
benzene, toluene, xylene, dimethylformamide, tetrahydrofuran, dioxane and ethyl acetate. 

Alternatively, a compound represented by formula (UO can be prepared by converting a compound 
represented by formula (111') into an amide or carbamate thereof, for example, N-formyi, N-acetyi, N- 
methoxycarbonyl or N-ethoxycarbonyl derivative according to an ordinary process and reducing the 
obtained amide or carbamate In the presence of a metal hydride complex such as lithium aluminum hydride 



(i) 
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or boran. 

This reduction may be carried out in a solvent at a room or elevated temperature or under reflux by 
heating and examples of the solvent include ether, tetrahydrofuran. dioxane, 1,2-dImethoxyethane and 
diethytene glycol dimethyl ether. 

Further, a compound (XV) can be also prepared by the following process: 



70 



I 

J-(CH a )*-N-H 



(XT) 



75 



20 



Hal 



*£0 



(wherein Hal is a. halogen 
atom) 



25 



30 



R' 

J-(CH S K-N-A-N 
Q 




(XT) 



Namely, a compound represented by formula (XI) Is reacted with a compound (XVI) in the presence of 
a base such as potassium carbonate, sodium carbonate, caustic soda, triethylamine or 
35 diisopropylethylamlne at a room or elevated temperature or under reflux by heating to obtain a compound 
(XV).. 

A suitable solvent may be used in this step and examples thereof include dimethyl sulfoxide, 
dimethylformamide. dimethylacetamide and acetonitrile. 



40 



(Preparation Process 2) 



45 



50 



55 
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I 

J-(CH a ).-H-H 



(XT) 



(Step 1) 



I 1 



CN 



(S3) 



(wherein R , R and R are 
each a hydrogen atom or 
a lower alkyl group) 



(Step 2) 



a 3 r s h 
r i I 

J-(CH 2 ) R -N-C-C-CN 
I I 
R 1 0 R l 1 



PtO: 



(Hi) 



R 5 
I 

J-(CHa).-H-A-HHa 



(!') 



(corresponding to a 
compound of formula (III) 
wherein R 2 is a hydrogen 
atom) 



(Step 1) 

A compound represented by formula (XI) is reacted with a compound represented by formula (XVI!) in 
the absence of any solvent or in the presence of a solvent such as dichloromethane, chloroform, 
acetonitrile. dimethylformamide, dimethyl sulfoxide, ether, tetrahydrofuran, methanol or ethanol under 
heating or reflux to obtain a compound (XVIII). 



(Step 2) 

A compound represented by formula (XvlII) is hydrogenated in the presence of a catalyst such as 
paJIadium/carbon, platinum oxide or Raney nickel to obtain a compound represented by the formula (III ). 

The hydrogenation is carried out in a solvent such as methanol, ethanol, dimethylformamide or ethyl 
acetate under an ordinary or elevated pressure at an ordinary or elevated temperature. 
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(Preparation Process 3) 



J-(CH 2 ) n -X (XIX) 

(wherein X is a leaving group 
such as a halogen atom or a 
methanesulfonyloxy or 
p-toluenesulfonyloxy group) 

♦ HH-A-KH 

I I (XX) 
R a V 



J-(CH 3 )»-N-A-NH 
R' • R 5 

Tho invention further provides the pharmacological use of the compounds of the invention. A pharmaco- 
logical composition of the invention comprises a pharmacologically effective amount of the butenoic or 
propenolc acid derivative as defined by the formula II and a pharmacologically acceptable carrier. Further 
here is provides a method for treating, preventing, remitting or ameliorating ischemic heart diseases by 
administering the butenoic or protenoic acid derivative having the formula II In a pharmacologically effective 
amount to a human being. The comound of the invention provides, in particular, an excellent coronary 
vasodilating and heart rate lowering effect 

Accordingly, the compound of the present invention is effective for the treatment prevention, remission 
or amelioration of ischemic heart diseases such as coronary sclerosis, various angina pectoris or cardiac 
infarction. 

When the compound of the present invention is to be used as a drug, it may be administered either 
orally or parenteraily. The dose varies depending upon the degree of symptoms; the age, sex, weight and 
sensitivity of a patient the method, timing and interval of administration; the properties, preparation method 
and kind of a drug or the kind of an active ingredient and therefore is not particularly limited. Generally, the 
dose is about 1 to 1000 mg. preferably about 5 to 500 mg, still preferably about 50 to 200 mg. It is 
generally administered at once or In 2 to 4 portions. 

A solid drug containing the compound of the present invention for oral administration may be prepared 
by mixing a compound of the present invention with a filler and, if necessary, binder, disintegrator, lubricant 
coloring agent or corrlgent and shaping the obtained mixture Into tablet coated tablet granule, powder or 
capsule. 

Examples of the filler Include lactose, com starch, sucrose, glucose, sorbitol, crystalline cellulose and 
silicon dioxide. Examples of the binder include polyvinyl alcohol, polyvinyl ether, ethylcellulose, methylcel- 
lulose. acacia, tragacanth, gelatin, shellac, hydroxypropytceliulose, hydroxypropylmethyiceilulose, calcium 
citrate, dextrin and pectin. Examples of the lubricant include magnesium stearate. talc, polyethylene glycol, 
silica and hardened vegetable oils. The coloring agent may be any one permitted to be added to a drug. 
The corrigent includes cacao powder, mentha herb, aromatic powder, mentha oil. bomeol and powdered 
cinnamon baric Of course, the tablet or granule may be coated with sugar, gelatin or the like. 

An injection containing the compound of the present invention can be prepared by mixing a compound 
of the present invention as a principal agent with pH adjuster, buffer, suspending agent solubiiizing agent 
stabilizer, tonicity agent or preservative and treating the obtained mixture by an ordinary process to obtain 
an intravenous, subcutaneous or Intramuscular injection. If necessary, the injection may be freeze-dried by 
an ordinary method. 

Examples of the suspending agent Include methylcellulose. Polysorbate 80, hydroxyethylceilulose, 
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acacia* tragacanth powder, sodium carboxymethylcellulose and polyoxyethylene sorbitan monolaurate. 

Examples of the solubffizing agent include polyoxyethylene hardened castor oil, Polysorbate 80, 
nicotinamide, poiyoxymethylene sorbitan monolaurate, macrogol and ethyl ester of castor oil fatty add. 

Examples of the stabilizer Include sodium sulfite, sodium metasulfite and ether, while those of the 
preservative include methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, sorbic acid, phenol, cresol and 
chlorocresol. 

A compound represented by the formula (XIX) is reacted with a compound (XX) in the presence of a 
base such as potassium carbonate, sodium carbonate, caustic soda, triethyiamine or diisopropylethyiamine 
at a room or enhanced temperature or under reflux to obtain a compound (III). 

A suitable solvent may be used in this process and examples of the solvent include dimethyl sulfoxide, 
dimethylformamlde, dimethylacetamide and acetonitrlle. 



Embodiment (II) 

In the embodiment (II), it Is preferable that Q is the phenyl having B15 and R16, R15 and R16 each are 
hydrogen, a halogen, cyano, a lower alkoxy, -NR7R8, R7 and R8 each being hydrogen or a lower alkyl, an 
aikylthio or an aJkanoylamino, or R15 and R16 may form a cyclic ring together with oxygen and the two 
adjacent carbon atoms, R11 and R12 each are hydrogen, m is zero or 1, X is oxygen, R2 is hydrogen or 
may form a cyclic ring together with R12, A is an alkylene having 1 to 3 carbon atoms, R3 is a lower alkyl, 
n is an integer of 1 to 3, J is the phenyl having R4, R5 and R6. R4, R5 and R6 each are hydrogen or a 
lower alkyl. 

It Is also preferable that J is m-dimethoxy-phenyl or m,p-dimethoxy-phenyl. 
When R2 or R3 forms a heterocyclic ring with A, the following two are preferable: 



Also in the embodiments (II), preferable groups for the lower alkyl, the lower alkoxy and the cycloaikyi 
are defined in the same way as shown In the embodiments (I). 

It is more preferable that R1 5 and R1 6 are a halogen such as fluorine, cyano, a lower alkoxy such as 
methoxy and ethoxy, a mono- or dHower aikylamino such as dimethylamino, an aikylthio such as 
methylthio, an alkanoylamino such as CH3CONH- and methylenedioxy. 

It Is preferable that R11 and R12 are hydrogen at the same time. 

Preferable groups of -NR2-A-NR3- are defined in the same way as shown in the embodiment (I). 
Most preferable compounds are: 

(E)-N-(;H(N'-{2^.4KjImett 

(EhN^3-((N'-{2^,4<Jime 

(E>N-(3-((N'K2K3.4<iim 

(E)-N-(3^(N'K2^3.4<limethox^ 
buteneamide, 

(E>N-(3-((N'-(2-(3,4<limetho^ 

(E>N-(3^(N'-(2-(3.4^imethoxyph 

buteneamide, 

(E)-N-(3^(N'-<2K3.4<llmeth^ 
buteneamide, 

(E>N^H(N'^2^.4Kiimethox^ 
buteneamide, 

(E)rN^3-((N^2^,4KJimemox^ 
(E)-N-(3-((N'K2^,4KJto^ 
(E>r*(3^(N^2^.4Kfim^ 
buteneamide. 

(E>N^3-((N'^2^,4Kfimethox^ 
and 

(EVN^((N'^2-(3.4Kfimethoxyph^ 
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pyrrolidinone. 

The above shown compounds are defined by the following formulae* respectively. 

"""" • ^ocftj 
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Of, ot +f. 



' — ' «V, °<-'/. 

o 

o 

IOC ^y.^ 

f 

Typical preparation methods for the compounds according to the present invention are explained below. 
Preparation method : 
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(H) 



(in) 



R l R' X 
I I I! 
G-C = C-(CH 3 ).-C-N-A-N-(CH a ) B -J ( I ) 

I I 
R* R 1 



where R\ R 2 , R 3 , R 4 , X. m,n. G, A and J in each of the formulae have the same meanings as described 
above. 

That is, the aimed compound (I) can be obtained by amidizing a carboxyiic acid or thiocarboxyiic add 
represented by the general formula (ii) or the reactive derivative thereof with an amino compound 
represented by the general formula (ill). 

As the reactive derivative of the compound (II), ther can be mentioned active esters with acid halide 
such as acid chloride or acid bromide, acid azide, N-hydroxybenzotriazole, or n-hydroxysucdnic imide, 
mixed acid anhydride with symmetric acid anhydride, alky! carbonic acid, p-toluene sulfonic add or 
phosphoric add ester, etc. 

When free carboxyiic add is used as the compound (II), It is preferred to react under the presence of a 
condensating agent such as dicyclohexyl carbodiimide, 1,l'-carbonyl diimidazole, chloroformate. diethyl 
azodicarboxylate. dipyridyidisulfide, etc. under ice cooling or heat-refluxJng. 

The reaction was carried out by using a compound (II) or the reactive derivative thereof and a 
compound (Hi) substantially in an equi-molar ratio or at a slight excess molar ratio of one of them, in a 
solvent such as water or an organic solvent inert to the reaction, for example, methanol, ethanoi. pyridine, 
tetrahydrofuran, dioxane, ether, benzene, toluene, xylene, methylene chloride, dichloroethane, chloroform, 
dimethylformamide, methylene chloride, ethyl acetate and acetonitrile. 

Depending on the kind of the reactive derivative, it may be some time advantageous to add a base 
such as diisopropyl ethylamlne, triethylamine, pyridine, picoline, lutidine, N.N-dimethylaniiine, 4- 
dimethylaminopyridine, potassium carbonate or sodium hydroxide upon reaction in view of smooth proceed- 
ing of the reaction. 

The reaction temperature varies depending on the kind of the reactive derivative and has no particular 
restriction, and the aimed compound can usually be obtained by reaction at a temperature from -20* C to 
heat-refiuxing temperature. 

Further, the compound (I) can also be prepared by the following method. 



R l R' . X 
I I II 
G-C = C-(CH a ).-C-0H 



H-H-A-N-(CH 3 )»-J 
R' R 4 • 
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R 1 R a X 
I I II 

G-C = C-(CH,).-C-OH 



(I) 



(First step) 



HN-A-Y 

l> • 
R 



(IV) 



(where Y represents a splitting 
group 6uch as halogen atom, methane 
sulfonyloxy or p-toluene sulfonyloxy) 



V V X 
I .1 . II 
G-C = C-(CH a ).-C-N-A-Y 

R 3 



(Second step) 



HN-(CH 3 )»-J 
I 

V 



(V) 



(VI) 



R 1 R 2 



X 
II 



G-C = C- (CH 3 ) ,-C-N-A-N- (CH 3 ) »-J 

R 3 R 4 



( I ) 



where R\ R 2 , R 3 , R\ X. m, n, G, A and J In each of the formulae have the same meanings as described 
above. 



(First Step) 

In this the step, the compound (V) is formed by amidlzing a carboxyllc acid or thiocarboxylic arid 
represented by the general formula (II) or the reactive derivative thereof by the reaction with an amino 
compound represented by the general formula (IV). 

As the reactive derivative of the compound (II), there can be mentioned active esters with acid haiide 
such as acid chloride or acid bromide, acid azide, N-hydroxybenzotriazole or n-hydroxysuccin Imide, mixed 
acid anhydride with symmetric acid anhydride, alky I carbonic acid, p-toJuene sulfonic acid or phosphoric 
acid ester, etc. ' 

When free carboxylic acid is used as the compound (II). it is preferred to react under the presence of a 
condensating agent such as dicydohexyi corbodiimide, 1/T-carbonyl diimidazole, chloroformate, diethyl 
azodicarboxylate. dipyridyidisuifide, etc. under ice cooling or heat refluxing. 

The reaction was carried out by using a compound (II) or the reactive derivative thereof and a 
compound (III) substantially in an equi-moiar ratio or at a slight excess molar ratio of one of them, in a 
solvent such as water or an organic solvent inert to the reaction, for example, methanol, ethanol. pyridine, 
tetrahydrofuran, dioxane. ether, benzene, toluene, xylene, methylene chloride, dichloroethane, chloroform. 
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dimethylformamide, methylene chloride* ethyl acetate and acetonitrile. 

Depending on the kind of the reactive derivative, it may be some time advantageous to add a base 
such as dilsopropyl ethylamine, triethylamine, pyridine, picoline, lutidine, N.N-dimethylanifine, 4- 
dimethylaminopyridJne, potassium carbonate or sodium hydroxide upon reaction, in view of smooth 
5 proceeding of the reaction. 

The reaction temperature varies depending on the kind of the reactive derivative and has no particular 
restriction, and the aimed compound can usually be obtained by reaction at a temperature from -20* C to 
heat-reflux temperature. 



70 

(Second Step) 

In this step, the aimed compound (I) is formed by reacting a compound represented by the general 
formula (V) with a compound represented by the general formula (VI) by a customary method. 
75 That is, the compound (I) is formed by reacting a compound represented by the formula (V) with a 
compound (VI) at a temperature from a room temperature to a refiuxing temperature under the presence of 
a base such as potassium carbonate, sodium carbonate, triethylamine and dilsopropyl ethylamine. 

In this case, solvent such as benzene, toluene, xylene, dimethylsulfoxide, dimethylformamide, 
dimethylacetoamide and acetonitrile can be used. 
20 The compound (V) can also be formed by the following method. 



25 



30 



35 



40 



I I 

G-C = C- (CH a ) ,-C-NH 

I 



X 
II 



(M) 



Z-A-Y 



(VH) 



(where Z, Y each represents 
splitting groups such as halogen 
atom, methane sulfonyloxy or 
p-toluene sulfonyloxy) . 



V V X 
I I II 
G-C = C-(CH a ).-C-N-A-Y 

I 

R' 



(V) 



where R\ R 2 , R 3 , R*. X, m, n, G, A and J in each of the formulae have the same meanings as described 
above providing that R 3 Is not H. 

That is, the compound (V) can be formed by reacting a compound represented by the general formula 
(VIII) and a compound represented by the general formula (VII) by a customary method at a temperature 
from an ice cooled temperature to a heat refiuxing temperature by using a solvent, for example, ether, 
tetrahydrofuran. dioxane, dimethylformamide, dimethylacetoamide and dimethylsulfoxide, under the pres- 
ence of potassium tert-butoxide, sodium methoxide, sodium ethoxide, sodium amide, sodium hydride and 
potassium hydride. ' 

"Among the compounds represented by the general formula (II) used as the starting material In the 
present invention, those compounds in wlch R' = R 2 = H, m = 1, X=0 can be formed, for example, by the 
following method. 
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G-CHO 



5 



(First Step) 



CI" 0 
II 

Ph,-P-(CH s )a-C-OH 



(X) 



* 



0 

G-CH=CHCH a -C-OH 



(m 



75 where G has the same meanings as described above and Ph represents phenyl group in each of the 
formulae. 



The compound (if) can be formed by reacting a compound represented by the general formula (IX) and 
a compound represented by the general formula (X) by a customary method at a temperature from -78* C 
to a room temperature by using a solvent for example, ether, tetrahydrofuran, dioxane, dlmethylforamide. 
dimethylacetoamide or dlmethylsulfoxide and under the presence of potassium t-butoxide, potassium 
25 hydroxide, sodium hydroxide, sodium methoxide, sodium ethoxide or sodium hydride. 

Further, the compound (HI) as the starting material can be prepared, for example, by the following 
preparation method. 

30 (Preparation Method 1) 



40 



45 



50 



(First Step) 



20 
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R 4 

I 

J-(CH,) B -N-H 



(XE) 



(First Step) 



Z-A-N 




(xn) 



(where Z represents halogen atom) 



R 4 0 
I 

J-(CH 3 )„-N-A-N 




(Second Step) 



R 4 

I 



J-(CH a ) n-N-A-NH 2 



(!') 



(Compound of the formula (III) 
in which R 3 - H) 



(Third Step) 

^ f 

r 

i 

J-(CH 3 )*-N-A-NH (1) 
I 

R 3 

where R 3 , R\ n, A and J in each of the formulae have the same meanings as described above. 
(First Step) 

In this step, the compound (Xlli) is formed by reacting a compound represented by the formula (XI) and 
a compound represented by the formula (XJ1) by a customary method. 

Specifically, the compound (XIII) Is formed by reacting both of the compounds at a temperature from, a 
room temperature to a heat refluxing temperature by using a solvent, for example, benzene, toluene, xylene, 
dimethylformamide, acetonitrile, dimethylsulfoxide, dioxane and tetrahydrofuran and under the presence of 
a base, for example, potassium carbonate, sodium carbonate, triethylamine and diisopropylethylamlne. 
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(Second Step) 

A compound (III ), where R 3 s H In the formula (III), can be formed by reacting a compound represented 
by the formula (XIII), for example, with a hydrazine monohydrate under heat reflux In the presence of an 
5 organic solvent such as methanol or ethanoL 



(Third Step) 

io A compound represented by the formula (III) can be formed by conducting amidizing reduction between 
a compound represented by the formula (110, In which R 3 = H in the formula (HI), and an aldehyde or ketone 
by using a catalyst such as palladium-carbon, platinum oxide, Raney nickel, etc. in a hydrogen atmosphere. 

. In this case, acetone, cydobutanone. cyclopentanone or benzaldehyde can be used as the aldehyde or 
ketone. As the reaction solvent there can be used methanol, ethanol, benzene, toluene, xylene, dimethyifor- 

rs mamide. tetrahydrofuran, dloxane and ethyl acetate. 

As an alternative method, a compound represented by the formulae (III) can be formed by converting a 
compound represented by the formula (III') into an acldamide or carbamate, for example, N-formyl, N- 
acetyl, N-methoxycarbonyl or N-ethoxycarbonyl by a customary method, which Is then reduced with a 
metal hydrogen complex compound, for example, aluminum lithium hydride or borane. 

20 The reductive reaction is conducted at a temperature from a room temperature to a heat refluxing 
temperature by using a solvent such as ether, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, diethylene 
glycol dimethyl ether, etc. 



25 (Preparation Method 2) 
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R* 
I 

J-(CH a )*-N-H 



(XI) 



10 



(First Step) 



Hal-A-CN 



15 



V 

I 

J-(CH,)„-N-A-CN 



(XT) 



20 



(Second step) 



PtO: 



25 



R* 
I 

J-(CH 3 K-N-A-NH a 



(!') 



30 



(compound in which » H 
in the formula (III), 



where R 4 , n, A and J in each of the formulae have the same meanings as described above and HaJ 
35 represents a halogen atom. 

(Rrst Step) 

The compound (XV) can be prepared by reacting a compound represented by the formuia (XI) and a 
40 compound represented by a formula (XIV) at a temperature from a room temperature to a heat refluxing 
temperature without using solvent or under the presence of a solvent such as dichloromethane, chloroform, 
acetonitrile, dimethylformaide. dimethylsulfoxide, ether, tetrahydrofuran, methanol, ethanol, etc. 



45 (Second Step) 

The compound represented by the formula (III') can be prepared by subjecting a compound repre- 
sented by the formula (XV) to a hydrogenating reaction by using a catalyst such as palladium-carbon, 
platinum oxide or Raney nickel, 
so In this case, the reaction is conducted under the pressure from a normal pressure to an elevated 
pressure and at a temperature from a normal temperature to an eievated temperature while using a solvent 
for example, methanol, ethanol, dimethylformamide and ethyl acetate. 



55 (Preparation method 3) 
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J-(CH a ) a -Y 



Offl) 



5 



(where Y represents a splitting 
group such as a halogen atom, 
methane sulfonyloxy or p- toluene 
sulfonyloxy) 



TO 



HN-A-NH 
I I 
R 4 R' 



(Xffl) 



75 



J-(CHa) m-M-A-HH 



cm) 



20 



where R 3 ( R 4 , n, A, J In each of the formulae have the same meanings as described above. 

The compound (III) can be prepared by reacting a compound represented by the formula (XV!) with a 
compound (XVI!) at a temperature from a room temperature to a heat refiuxing temperature under the 
25 presence of a base such as potassium carbonate, sodium carbonate, sodium hydroxide, triethyiamine and 
diisopropylethylamine. 

As the reaction solvent used in this case, there can be used, for example, those solvents such as 
dimethylsuKoxide, dimetylformamide, 'dimethyiacetoamide or acetonitrile. 

30 

Embodiment (III) 

This is defined with the above shown formula (III). 

It is preferable that W is azomethyne or sulfur (-S-) and R2 is hydrogen. 
35 The heterocyclic ring for R31 has the same preferable groups as shown for R1. In addition, there is 
included a heteroaryi having a nitrogen(s) such as pyridazinyl, pyrazinyl, 1,2-dihydro-2-oxopyridyl, an 
enantiomorphic isomer thereof, 2,3-dihydro-3-oxopyridazinyI and an enantiomorphic isomer thereof. A 
heterocyclic ring having nitrogen and sulfur includes thiazolyl, isothiazolyl. 

A preferable ring formed from R3, N and -{CH2)n-includes: 



40 



45 





A preferable ring formed from R3, A and N Includes: 



so 
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10 



I » 

P.* 



T5 



20 



The lower aJkyl, the lower alkoxy and the cycloalkyl are defined for their preferble groups in the same 
way as shown in the embodiment (I). 

The ring formed from R2. R3, N. A and N includes: 

-O- -o- o 

2 5 Preferable groups for R4. R5 and R6 are defined in the same way as shown in the embodiment (I). 
Most preferable compounds are: 
(E)-N-(3-((N'^2-(3,4Hiimemoxyphe 
buteneamide, 

(E)-N-(3-((N'^2-(3.4-dimethoxyphen 
3( j buteneamide, 

(E)-N-(3-((N^2-(3.4^imemoxyphenyl)ethyl>-N^ 
3-buteneamide, 

(E>N-(3-((N'^2-(3,4^imethoxyphenyl)ethyl)-^ 
3-buteneamide, 
3 5 (E)-N-(3-((N\(2-(3.4^Imethoxyphen 
3-buteneamide, 

(E)-N-{N'-(2-(3 l 4^imethoxyphenyl)ethyl)-3-pyrrolidinyl)^(4-(1H-imid^^ 
(E)-N-(2-(N'-(2-(3,4Hjimethoxypehn H-imida2oM-yl)phenyl)-3- 
buteneamide, 
40 (E>N-(2-(N'^2-(3.4^imethoxyphenyl)ethy^ 
(E)-N-(3-((N'K2-(3,5Kfimethoxypheny!te^ 
phenyl)-3-buteneamide and 
(E)-N-(H2-(3,4Hiimethoxyphenyl)emyO^ 

The above listed compounds have the following formulae, respectively. 

45 



50 



55 
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erf. 'oof^ 
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Preparation methods for the embodiments III are described below in reference to examples in which W 
is vinylene. The methods apply to the other groups than vinylene for W. 



Preparation method : 
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R 



^^-CH=CHCH a -C-OH (n) 



H-H-A-N-(CH 3 )*-J 
R a R 9 



cm) 



o 
ii 



' - ^-CH=CHCH 2 -C-N-A-N-(CH J )»-J 

R a R 9 



( I ) 



where R\ R 2 . R 3 . n, and J in each of the formulae have the same meanings as described above. 

That is. the aimed compound (!) can be obtained by amidizing a carboxyiic acid acid represented by 
the general formuia (II) or the reactive derivative thereof with an amino compound represented by the 
general formula (III). 

As the reactive derivative of the compound (II), there can be mentioned active esters with acid halide 
such as acid chloride or add bromide, acid azide, N-hydroxybenzotriazole or n-hydroxysuccinic Imlde, 
mixed acid anhydride with symmetric acid anhydride, alkyl carbonic acid, p-toluene sulfonic acid or 
phosphoric acid ester, etc. 

When free carboxyiic acid is used as the compound (II), it is preferred to react under the presence of a 
condensating agent such as dicyciohexyl carbodiimide, 1,l'-carbonyl diimidazoie, chioroformate, diethyl 
azodicarboxylate, dipyridyldisuffide, etc. under ice cooling or heat-refluxing. 

The reaction was carried out by using a compound (II) or the reactive derivative thereof and a 
compound (III) substantially in an equi-molar ratio or at a slight excess molar ratio of one of them. In a 
solvent such as water or an organic solvent inert to the reaction, for example, methanol, ethanol. pyridine, 
tetrahydrofuran, dioxane. ether, benzene, toluene, xylene, methylene chloride, dichloroethane, chloroform, 
dimethyiformamide. methylene chloride, ethyl acetate and acetonitrile. 

Depending on the kind of the reactive derivative, it may be some time advantageous to add a base 
such as diisopropyl ethylamine, triethylamine, pyridine, picoiine, lutidlne, N,N-dimethyIaniIine, 4- 
dimethytaminopyridine, potassium carbonate or sodium hydroxide upon reaction in view of smooth proceed- 
ing of the reaction. 

The reaction temperature varies depending on the kind of the reactive derivative and has no particular 
restriction, and the aimed compound can usually be obtained by reaction at a temperature from -20 C to 
heat-refluxing temperature. 

The compound represented by the general formula (II) used as the starting material in the present 
invention can be prepared, for example, by the following method. 



34 



EP 0 344 577 A2 



R l -H 



(IV) 



X 



(V) 



(First Step) 



(where X represents halogen atom or 
methane sulfonyloxy group) 



CHO 



(Second step) 



(VI) 



CI" 0 
II 

Ph,-P-(CH 3 ) s -C-0H (VT) 



0 
II 

CHCH 2 -C-0H 



(H) 



where R 1 In each of the formulae has the same meanings as described above and Ph represents phenyl 
group. 

(First Step) 

In this the step, the compound (VI) is formed by subjecting a compound represented by the general 
formula (V) and a compound represented by the general formula (IV) to Ullmann type reaction under 
heating using a copper catalyst such as copper powder or copper oxide. 

In this case, the reaction can be carried out without solvent or by using those inert organic solvents not 
relevant to the reaction, for example nitrobenzene, dimethylformamide, pyridine or water. 

As another method of forming the compound represented by the general formula (VI), there can be 
mentioned a method of reacting a compound represented by the general formula (V) with a compound 
represented by the general formula (IV) after being converted into a metal salt such as of lithium, sodium or 
potassium and then preparing the compound (VI) by substituting reaction, etc. 

The reaction can be carried out without using solvent or by using those inert organic solvents not 
relevant to the reaction, for example, dimethylformamide, dimethylacetoamide, dimethylsulfoxide, dloxane, 
ether and tetrahydrofuran. 



(Second Step) 

The compound (II) can be formed by reacting a compound represented by the general formula (VI) and 
a compound represented by the general formula (Vl') by a customary method at a temperature from -78* C 
to a room temperature by using a solvent, for example, ether, tetrahydrofuran, dloxane, dimethylformamide, 
dimethylacetoamide and dimethylsulfoxide, under the presence of potassium tert-butoxide, sodium methox- 
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ide, sodium ethoxide, sodium amide, sodium hydride and potassium hydride. 

Another method of forming the compound represented by the general formula (VI) is shown below : 



? 0- 



CH 



/OR 



OR 



TO 



YMg 



/5 



CH 



/OR 



(where Y represents a halogen 
atom, R represents a lower 
alkyl or lower alkylene group) 



OR 



20 



25 




-CH 



R l X (K) 

(where X represents a halogen atom) 
/OR 



OR 



(X) 



00 



CHO 



(VI) 



35 



40 



where R 1 has the same meanings as described above in each of the formulae. 

That is, a compound represented by the genera] formula (VII) Is heated together with metal magnesium 
under the presence of a solvent such as ether or tetrahydrofuran and with addition of iodine as a catalyst If 
required, to prepare a Grignard reagent (VIII). Then, it is reacted with a haltde represented by the formula 
(IX) with addition of a metal complex as a catalyst for example, bis(1 .3-diphenyiphosphino propane) nickel 
(II) chloride or tetrakistriphenylphisphine palladium by a customary method at a temperature from a room 
temperature to a heat reftodng temperature to prepare a compound represented by the general formula (X). 
Then, the compound is deacetaOzed with an acid to obtain a compound represented by the general formula 
(VI). 

Further, the compound (III) as the starting material can be prepared, for example, by the following 
preparation method. 



50 



(Preparation Method 1) 



55 
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J-(CH 3 )«-N-H 



(XI) 



(First Step) 



X-A-Y 



(XD) 



(where X, Y each represents a splitting 
group such as a halogen atom, methane 
sulfonyloxy, p-toluene sulfonyloxy, 
or a protected hydroxy group such as 
t e tr ahydropyr anyloxy , tr ime thyloxy , 
tert-butyldimethylsiloxy or trityloxy) 



(where Z represents hydrogen atom 
or alkali metal) 



.1 

J-(CH 3 )n-N-A-Y 



(XI) 



(Second Step) 





R' 0. 



J-(CH a )n-N-A-NH, 



( nr ) 

(Compound of the formula (III) 
in which R 2 = H) 
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(Fourth step) 



V 

I 

J-(CH,)»-N-A-NH • (!) 
I 

where R 2 . R 3 , n, A and J in each of the formulae have the same meanings as described above. 
(First Step) 

In this step, the compound (XIII) Is formed by reacting a compound represented by the formula (XI) and 
a compound represented by the formula (XII) by a customary method. 

Specifically, the compound (XIII) is formed by reacting both of the compounds at a temperature from a 
room temperature to a heat refluxing temperature by using a solvent, for example, benzene, toluene, xylene, 
dimethylformamide, acetonitrlle. dimethylsulfoxide, dioxane and tetrahydrofuran and under the presence of 
a base, for example, potassium carbonate, sodium carbonate, triethylamlne and diisopropylethylamine. 



(Second Step) 

In a case where Y represents a stripping group, for example, a halogen atom or methane sutfonyioxy, a 
compound represented by the formula (XHI) is reacted with an alkali metal salt of phthalimide represented 
by the formula (XIV) such as potassium phthalimide or sodium phthalimide under the presence of a base 
such as potassium carbonate or sodium carbonate, to form a compound represented by the formula (XV). 
When Y is a protected hydroxy, for example trityloxy or tert-butyldlmethylsiloxy, the protecting group is 
removed by a conventional method and then Mitsunobu reaction using phthalimide. trimethylphosphlne and 
diethylazodicarboxylate is conducted to prepare a compound of the formula (XV). In this case, an inert 
solvent not relevant to the reaction, preferably, dimethylsulfoxide, dimethylformamide. dimethylacetoamide, 
acetonitrile, tetrahydrofuran, etc. are used as the solvent 



(Third Step) 

A compound (III'), where R 3 »H In the formula (III), can be formed by reacting a compound represented 
by the formula (XV), for example, with a hydrazine monohydrate under heat reflux in the presence of an 
organic solvent such as methanol or ethanol. 

(Fourth Step) 

A compound represented by the formula (III) can be formed by conducting amidlzing reduction between 
a compound represented by the formula (III'), In which R 3 = H in the formula (III), and an aldehyde or ketone 
by using a catalyst such as palladium-carbon, platinum oxide, Raney nickel, etc. in a hydrogen atmosphere. 

In this case, acetone, cyclobutanone, cyclopentanone or benzaldehyde can be used as the aldehyde or 
ketone. As the reaction solvent, there can be used methanol, ethanol, benzene, toluene, xylene, dimethylfor- 
mamide, tetrahydrofuran, dioxane and ethyl acetate. 

As an alternative method, a compound represented by the formula (III) can be formed by converting a 
compound represented by the formula (III') Into an actdamide or carbamate, for example, N-formyl, N- 
acetyl. N-methoxycarbonyl or N-ethoxycarbonyl by a customary method, which is then reduced with a 
metal hydrogen complex compound, for example, aluminum Bthium hydride or borane. 

The reductive reaction is conducted at a temperature from a room temperature to a heat refluxing 
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temperature by using a solvent such as ether, tetrahydrofuran. cfioxane, 1 ^-dimethoxyethane, cfiethyiene 
gfycoJ dimethyl ether, etc. 

The compound (XV) can also be obtained by the following method. 



R 3 

J-(CH 3 )n-N-H 



(XT) 



70 



75 



20 




(Ml) 



(where Hal represents a halogen 
atom) 



25 



R 3 0, 
J-(CH a ) n-N-A-N 




(XT) 



30 



35 



That is. a compound of the formula (XV) is formed by reacting a compound represented by the formula 
(XI) with a compound represented by the formula (XVI) under the presence of a base, for example, 
potassium carbonate, sodium carbonate, sodium hydroxide, triethylamine and diisopropyisoethylamine at a 
temperature from a room temperature to a refluxing temperature. 

In this case, those solvents, for example, dimethylsulfoxide, dimethylformamide, dimethylacetoamide 
and acetonitrile can be used as the solvent 



45 



50 



(Preparation Method 2) 



55 
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I 

J-(CH a K-N-H 



(First step) 



JO 



R I0 



.> 



(XT) 



CN 



(where R^, R , R each represents 
a hydrogen atom or lower alkyl 
group) 



J5 



20 



V V H 
.11 I 
J-(CH a ),-N-C-C-CN 
I I 

R 10 R t» 



(Hi) 



(Second step) 



25 



PtO, 



30 



I ' 

J-(CH,)*-N-A-NH a 



(compound In which R » H 
In the formula (III)) 



05 



40 



(First Step) 

The compound (XVIII) can be formed by reacting a compound represented by the formula (XI) and a 
compound represented by the formula (XVII) at a temperature from a room temperature to a heat refluxing 
temperature without using solvent or under the presence of a solvent such as dichloromethane, chloroform, 
acetonitrile. dlmethytformaide, dimethylsulfoxide, ether, tetrahydrofuran, methanol, ethanol, etc. 



50 



(Second Step) 

The compound represented by the formula (111') can be formed by subjecting a compound represented 
by the formula (XVIII) to a hydrogenating reaction by using a catalyst such as palladium-carbon, platinum 
oxide or Raney nickel. 

In this case, the reaction is conducted under the pressure from a normal pressure to an elevated 
pressure and at a temperature from a normal temperature to an elevated temperature while using a solvent 
for example, methanol, ethanol, dimethylformamide and ethyl acetate. 



55 



(Preparation method 3) 
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J-(CH a )n-X 



(XDO 



5 



(where X represents a splitting 
group such as a halogen atom, 
methane sulfonyloxy or p-toluene 
sulfonyloxy) 



10 



HN-A-NH 



(XX) 



15 



20 



J-(CH,K-N-A-NH 
V R 5 



(HI) 



The compound (111) can be formed by reacting a compound represented by the formula (XIX) with a 
2 5 compound of the formula (XX) at a temperature from a room temperature to a heat refluxing temperature 
under the presence of a base such as potassium carbonate, sodium carbonate, sodium hydroxide, 
triethylamine and diisopropylethylamine. 

As the reaction solvent used In this case, there can be used, for example, those solvents such as 
dimethylsulfoxide, dlmetylformamide, dimethylacetoamide or acetonitrile. 



( pharmacological test ) 

Pharmacological tests were conducted for the compounds of the invention including the embodiments I, 
35 ii and 111, in view of (1) the effect upon cardiac muscle extirpated from guinea pig. (2) the heart rate lowering 
and coronary bloodflow increasing effects upon anesthetized thoracotomized dog and (3) the toxicity. 
The test compounds, A to M of I. A to J of II and A to E of lit are listed below. 



*o compounds A to M of I 



Compound A (compound of Example 1) 

<5 (E>N-[3-((N^(2^3,4-Dimethoxyphen 
butenamide 

Compound B (compound of Example 2) 

so (E)-N-[3^(N'^2-(3,5-Dimeth^^ 
butenamide , 

Compound C (compound of Example 3) 

55 (E}-N«[3-((N^2-(3,4-Dimethoxyphen^ 
butenamide 

Compound D (compound of Example 19) 



30 
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(E>-N-[3HCN'H2^>DlrnethoxyphenyOe^ 

Compound E (compound of Example 23) 

5 (E)-^3^(N'^^.4-Dime*^^ 
butenamide 

Compound F (compound of Example 26) 

io (EJ-rH^N'^S.*-^ H-benzimidazoM -y l)phenyl)-3- 

butenamtde 

Compound G (compound of Example 9) 

75 (E}-N-[3K{N'^-Phenytettyiy-N^ 

Compound H (compound of Example 10) 

(E)-N-[3-((N'-(2-(3A5-Trimeth^ 
20 butenamide 

Compound I (compound of Example 29) 

(E>NH3-((N'-(2-(3,4-D^ 
25 butenamide 

Compound J (compound of Example 7) 

(E)-N43-((N / K2H3-Methoxypheny!)ethyl>N'-methyl)amino)propyl]^(4^1H-imida2o 
30 butenamide 

Compound K (compound of Example 13) 

(E)-N-(3-((N'-(2-(3,4-Methylenedioxyph 
35 butenamide 

Compound L (compound of Example 18) 

(E>N-t3-((M2-(3.4-Dimetho^ 
40 phenyi>3-butenamide 

Compound M (compound of Example 25) 

(EVN-p-tfN'^S^Dimethox^ 
45 butenamide 

compounds A to J of II 
so A: 

(EVN-(3-{(N'-(2-(3,4Kiimethoxypte 
dihydrochloride. 

55 B: 

(E)-^(3^(N'H2H3.4<Dmemoxypheny0ethy0-N'^ethyl)amino)p 
buteneamide dihydrochloride, 
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C: 

(E)-l^(3^(N'^2H3,4~dimethoxyphenyO^ 
5 D: 

(E)-l^(3^(N'^2^,4Kilmethox^^ 
B 

10 

(E)-N^3-((N'K2K3.4^imethoxyphenyl)ethyI^ 
F: 

?5 (E)-N-(3-{(N'-{2-(4-methoxyphenyl)ethyl)-N'- al!yl)a.mino)propyl)-3-(4-fluorophenyl)-propeneamide, 
G: 

(E)'N-(3-((N^3-(3,4^imethoxyphenyl)pyrrolidin©-1-yl)propyl)-3-{4-n 

20 

H: 

(E)-N-(3-((N'-(2-(3,4Kiimethoxypte^ 
25 I: 

(EVN-(3-((N'^2^3>dimethoxyphenyl)e% 
buteneamide, 

30 J: 

(E)-N-(3-((N'H2-(3,4KJimethoxyphenyt)e%l}-^ 
buteneamide, 

35 compounds A to E of III 
A: 

40 (E)-N-(3-((N-(2-(3.4^ime 
buteneamide. 

B: 

45 (E)-N-(N'-(2-(3,4^imethoxyphenyl)eto 

C: 

(E)-N-(2-(N'^2-(3,4^lmethoxype^ 
so buteneamide. 

D: 

(E)-N-(3-(N^{2^3,4^imethoxypte^ 
55 3-buteneamide, 

E 
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(3-NK3^(N^3^,4K«m^ 
buteneamide. 

Now. Pharmacological Experiment Examples will be described to Illustrate the effect of the compound 
of the present invention in more detail. 

S3 

Pharmacological Experiment Example 



ro Experimental Example 1 



Effect upon cardiac muscle extirpated from guinea pig ^ 

ts The effect of the compound (test compound) of the present Invention upon cardiac muscle was 
examined by using a male guinea pig having a weight of 300 to 500 g. Namely, a right atrium was 
extirpated from a male guinea pig and perfused with a Krebs-Henseleit solution to count its spontaneous 
contractions with a cardiotachometer. The cologarithm of the concentration of a test compound at which the 
heart rate was reduced by 30% is shown in Table 1. 

2a- 

Table 1(1) 



Effect upon cardiac 
muscle extirpated 
from guinea pig 


Test compound 


-log 
EC30 


Compound A 


6.3 


Compound B 


5.9 


Compound C 


6.0 


Compound O 


6.8 


Compound E 


6.6 


Compound F 


6.1 


Compound Q 


6.1 


Compound H 


5.5 



Table 1(11) 



test compound 


-log 
EC30 


compound 


A 


6.6 




B 


6.8 




C 


6.0 




O 


6.1 




E 


6.3 
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Table 1(111) 



test compound 


-log 
EC30 


compound 


A 


6.4 


B 


6.5 


C 


62 


E 


5.7 



75 Experimental Example 2 

Heart rate lowering and coronary bloodflow Increasing effects upon anesthetized thoracotomized dog 

20 The chest of a grown-up mongrel was opened under enflurane Inhalation anesthesia The blood flow of 
the coronary artery was determined by setting a probe of an electromagnetic bloodflowmeter at its left 
circumflexbranch. while the heart rate was determined by triggering the wave form of the pressure in its left 
ventricle and counting it with a tachometer. 

The intravenous administration of a test compound (in a dose of 0.3 mg per kg of the weight of the 

25 anesthetized mongrel) was carried out by using a catheter inserted into its femoral artery. 

The effect of increasing the bloodflow of the circumflex branch of the left coronary artery or the heart 
rate lowering effect was evaluated based on the difference between the bloodflow or the heart rate after the 
administration and that before the administration according to the following criteria. The results are shown in 
Table 2 by a symbol ( + ). 

30 

Table 2(1) 



Heart rate lowering and coronary 
bloodflow Increasing effects on 
anesthetized thoracotomlzed dog 


Test compound 


Heart rate 
(HR) 


Coronary 
bloodflow 
(CBF) 


Compound A 


+ + ♦ 


+ 


Compound B 


+ ♦ 


+ + + 


Compound C 


+ 


+ + + 


Compound 1 


t 


+ + + 


Compound J 


+ 


+ 


Compound K 


+ + 


+ 


Compound L 


+ 


+ 


Compound M 


+ 


+ 
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Table 200 



70 



test compound 


heart rate 




(HR) 


compound 


A 


4- + 




B 


+ + + 




D 


+ + + 




F 


+ + + 




Q 


♦ + 




H 


+ + 




1 


+ 




J 





75 

Table 2(I!l) 



25 



test compound 


heart rate 
(HR) 


coronary 
bloodflow 
(CBF) 


compound 


A 


+ + + 


£ 


B 


+ 




D 


+ + 


+ 
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Note) 



Symbols ■ + \ "++",■+ + ♦" and V each stand for a rate of reduction in 
heart rate or a rate of increase In coronary bloodflow as shown in Table 3. 



Table 3 



35 



40 



Rate of reduction in 
HR 


Rate of Increase in CBF 


i 


0% 


X 


0% 


+ 


1-10% 


+ 


1 - 100% 


+ + 


11 -20% 


+ + 


101 -200% 


+ + + 


21 - 30% 


+ + + 


201 - 300% 



Experimental Example 3 

50 

Toxicity test * 

The representative compounds of the present invention were examined by an ordinary acute toxicity 
test (intravenous injection) using a mouse to obtain the results shown in Table 4. 

55 
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Table 4 



Test compound 


LOso 
(mg/kg, iv) 


Compound A 


92 


Compound B 


81 


Compound C 


92 


Compound I 


77 


Compound J 


77 


Compound L 


92 


Compound M 


120 



20 



(examples of the compounds) 

The invention will be below illustrated in reference to preparation or manufacturing examples to produce 
starting materials for the compounds of the invention and examples of the compounds of the invention I. If 
and III. They are Used below. 



25 





I 


II 


III 


preparation examples or manufacturing examples 
examples or woijdng examples 


1-14 
1-36 


1-6 
1-120 


1-25 
1-20 
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Examples of the compound I 



Preparative Example 1 



40 



45 



4-(4-MethyH H-lmid azol-1 -y Qbenzaldehy de 



CHO 



4.20 g of sodium hydride (a 60% suspension thereof in a mineral oil) was suspended in 150 ml of 
so dimethylformamide to obtain a suspension. 8.62 g of 4-methylimidazol was added to the suspension at a 
room temperature under stirring in portions. After one hour, 12.4 g of 4-ftuorobenzaidehyde was added to 
the obtained mixture. The obtained mixture was stirred for 4 hours and poured into Ice-water. The obtained 
mixture was extracted with chloroform. The extract was dried over anhydrous sodium sulfate and distilled 
under a reduced pressure to remove the solvent The obtained residue was purified by silica gel column 
55 chromatography (solvent chlorofomVmethanol (50 : 1)) to obtain a solid product This solid product was 
washed with ether to obtain 2.67 g of the title compound as a pale yellow powder (yield: 14%). 
• m.p. (*C): 85.0 to 85.5 



47 



EP 0 344 577 A2 



• elemental analysis: as Ci \ Hi 0 N 2 O 




C 


H 


N 


calculated (%) 
found (%) 


70.95 
71.17 


5.41 
5.51 


15.05 
15.13 



• NMR(CDCl 3 ) a ; 

2.29(3H,d,J»1.5Hz), 7.04(1 H,m), 73 -7.5(2H,m), 7.7-8.1 (3 H.m), 9.96(1 H.s) 
io In a similar manner to the one described above, the following compound was prepared (yield: 55%). 



o 4-(4-(l H)-Pyrfdon-1-yl)benzaldehyde 



75 



•O-Q- 



CHO 



20 



• m.p. ( C):228to230 



25 



• elemental analysis: as C12H9NO2 




C 


H 


N 


calculated (%) 
found (%) 


72.35 
72.58 


4.55 
4.64 


7.03 
7.04 



30 



• (DMSO-dO a ; 

6.1 -6.4(2H,m), 7.6-7.9(2H.m) ( 7.9 -8.2(4H.m). 1 0.05(1 H,s) 
Preparative Example 2 



35 



3-<1 H-lmidazpM -yQbenzaldehyde 



40 



a 



*CH0 



A mixture comprising 9.25 g of 3-bromobenzaJdehyde, 20.4 g of imidazole. 0.31 g of copper powder 
45 and 50 ml of water was heated under reflux in a nitrogen atmosphere for 3 days, followed by the addition of 
aqueous ammonia. The obtained mixture was extracted with chloroform. The extract was purified by silica 
gel column chromatography (solvent methylene chioride/methanol) to obtain 4.61 g of the title compound 
as a pale yellow crystal (yield: 54%). 
• m.p. f C): 76.0 to 77.0 

50 



55 



• elemental analysis: as CioH«N20 




C 


H 


N 


calculated (%) 
found (%) 


69.75 
69.80 


4.68 
4.83 


16.27 
16.61 i 



• NMR(CDCh) a ; 
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7.20(1 H.bs), 7.31(1 Urn), 7.5-7.7(2h^n). 7.7 -8.0(3Hjn), 1 0.02(1 H,s) 

Preparative Example 3 

4-(4-Pyridyl)benzaldehyde 




A solution of 6.93 g of 4-bromobenzaldehyde dimethyl acetal in 40 ml of tetrahydrofuran was dropwise 
added to a mixture comprising 030 g of magnesium powder, a catalytic amount of iodine and 10 ml of 
tetrahydrofuran under stirring at a temperature in the bulk of 40 to 50* c in a nitrogen atmosphere to 
prepare a Grignard reagent This Grfgnard reagent was dropwise added to a solution of 4.46 g of 4- 
bromopyridine and 0.4 g of bis(1,3-diphenylphosphinopropane)nickel (II) chloride in 100 ml of 
tetrahydrofuran at a room temperature in a nitrogen atmosphere. The obtained mixture was refluxed for 4 
hours and allowed to cool to a room temperature, followed by the addition of water. The obtained mixture 
was distilled to remove the tetrahydrofuran. Ethyl acetate was added to the residue. The obtained mixture 
was extracted with dilute hydrochloric acid thrice. The extracts were combined, aJlowed to stand for a short 
time, made aikaline with concentrated aqueous ammonia and extracted with chloroform. The extract was 
dried over anhydrous magnesium sulfate and distilled to remove the solvent The residue was purified by 
silica gel column chromatography (solvent chloroform/methanol) to obtain 3.28 g of the title compound as a 
pale yellow crystal (yield: 64%). 
• m.p.(*C):89.5to90 



* elemental analysis: as C12H9NO 




C 


H 


N 


calculated (%) 
found (%) 


78.67 
78.77 


4.95 
5.12 


7.65 
7.57 



• NMR(CDCb) a ; 

7.50-7.62(2H,m), 7.75-7.93(2H,m), 7.96-8.1 6(2H,m), 8.70-8.84(2H,m), 10.14(1H,s) • 

In a similar manner to the one described in Preparative Example 3, the following compounds were 
prepared: 



o 4-(3-Pyrldyl)benzaldehyde 

O0-CHO 



• m.p. (' C) : 53.5 to 54.5 » 
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• elemental analysis: as Ci 2 Ha NO ' 




C 


H 


N 


calculated (%) 
found (%) 


78.67 
78.57 


4.95 
5.06 


7.65 
7.56 



10 



• NMR(CDCfe) I ; 

7.44(1 H,dddJ*72H2 f 4.7H2 t 1.0Hz) i 7.6 ^(SHM 8.75(1H.m) f 8.94(lH,m). 10.12(1H.s) 
o 4-(2-Pyridyl)benzaldehyde 



75 



Q-O- 



CHO 



20 



m.p. f C): 48.0 to 48.5 



25 



• elemental analysis: as C12H9NO 




C 


H 


N 


calculated (%) 


78.67 


4.95 


7.65 


found {%) 


78.50 


5.08 


7.57 



, 0 • NMR(CDCb) 8 : 

7.22(1H.m). 7.8-7.5(2H.m).7.90(2H.d.J=8.3Hz). 8.08(2H,d.J*8.3 Hr). 8.65(1 H.d.J=4.4Hz). 9.98(1H.s) 
o 4-(lmid a20t1^-a1pyridin-6-yl)benzaldehyde 



35 



40 



CHO 



• m.p.(*C): 138.5 to 139.5 



45 



SO 



• elemental analysis: as C14H10N2O 




C 


H 


N 


calculated (%) 
found (%) 


75.67 
75.58 


4.51 
4.67 


12.61 
12.68 



• NMR(CDCIa) S ; 

7.42(1 H.dd,J = 9.0Hz, 2.5Hz), 7.55 -7.80(5H.m). 7.84-8.04(2H,m), 8.15(1H,m), 9.98(1 H,s) 



55 



Preparative Example 4 



(EH-(4^1H-lmidazoH-yl)phenyl>3-butenolc acid 
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Qt-Q-CH^CHCH a CDDH 



5.45 g of 4-(1r+imidazoM-yl)benzaidehyde and 12.93 g of 0-carboxyethyttriphenylphosphonium chlo- 
ride were suspended in 70 ml of tetrahydrofuran. The obtained suspension was cooled to -50 "C and 
vigorously stirred. 30 ml of a solution of 7.83 g of potassium t-butoxlde In tetrahydrofuran was gradually 

10 added dropwise to the resulting suspension. The temperature of the obtained mixture was gradually raised 
to 0* C. After one hour. Ice-water was added to the mixture. The obtained mixture was washed with ether. 
The pH of the aqueous layer was adjusted with concentrated hydrochloric add to about 4 to precipitate a 
solid. This solid was recovered by filtration and washed with water and methanol to obtain 5.44 g of the title 
compound as a pale yellow powder (yield: 75%). 

, 5 • m.p. ( # C): 212 to 213.5 



• elemental analysis: as C13H12N2O2 




C . 


H 


N 


calculated (%) 
found (%) 


68.41 
68.51 


5.30 
5.42 


12.27 
12.08 



• NMR(DMSO-dfi) S ; 

3.21(2H.d.J = 5.7Hz), 6.33(1 H,dt,J = 5.7Hz ,15.8Hz), 6.57(1 H.d,J = 15.8Hz), 7.1 0(1 H. s), 7.3 ~7.7(4H,m). 7.72- 
(1H,s), 8.25(1 H,s) 

In a similar manner to the one described above, the following compounds were prepared: 



o (EH-[3-(1H-lmidazol-1-yl)phenyi>3-but8noic acid 



35 




CH=CHCH,COQH 



^ • m.p. (*C): 148.5 to 150.0 



• elemental analysis: as C13H12N2O2 




C 


H 


N 


calculated (%) 
found (%) 


68.41 
68.23 


5.30 
5.39 


12.27 
12.34 



• NMR(DMSOdO « ; 

3.22(2H,d,J = 5.4Hz), 6.4 -6.6(2H,m), 7.07(1 H,s), 7.3 -7.6(3H,m), 7.66(1 H.s), 7.73(1 H.s). 8.24(1 H,s) 
o (E)-4-[4-(2-MethyMH-imldazol-1-yl)phenyl}-3'butenoic acid 
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Una 

f^-^O" CHsCHCHaCQ0H 



• m.p.(*C):237to240(dec) 



10 



75 



• elemental analysis: as CitHuNaOa 




C 


H 


N 


calculated (%) 
found (%) 


69.40 
69.57 


5.82 
6.05 


11.57 
11.45 



20 



• NMR(DMSO-ds) 5 I 

2.30(3H.d.J«0.9Hz). 3.22(2H.d.J « 6.2Hz). 6.37(1 H,dU» 6.2Hz. 16.3 Hz), 6.61 (1H,d.J = 16.3 Hz). 6.92(1H.m), 
7.25(1 H.m). 7.3~7.4(2H,m). 7.4~7.6(2H,m) 

o (E)>4H4>(4>MethyHH-imidazol>1-yl)phenylh3-butenoic acid 



25 



30 



• m.p. fC): 196 to 198 



35 



40 



JO 

CH 3 ' 



IhQ-CH= 



CHGHaCOQH 



• elementaJ analysis: as C14HUN2O2 




C 


H 


N 


calculated (%) 
found (%) 


69.40 
69.64 


5.82 
5.87 


11.57 
11.54 



o NMR(DMSOds) 5 ; 

2.17(3H.s), 3.21 (2H.d,J = 6.2Hz), 6.31(1H,dU = 6.2Hz,16.3Hz), 6.55(1H,d,J = 18.3Hz), 7.41 (1 H.d.J = 0.9Hz), 
7.52(4H,s), 8.1 3(1 H.d.J = 0.9Hz) 

45 o (E)-4-[4-(1 H-PyrazoM-yl)phenyq-3-butenoic acid 



50 



^^"Q^ cHaCHcH2C ° 2H 



• m.p. ( # C) : 140 to 142 



55 
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• elemental analysis: as C13H12N2Q2 




C 


H 


N 


calculated (%) 
found (%) 


68.41 
68.30 


5.30 
5.45 


12.27 
12.41 



10 



15 



o NMR(CDCb) S ; 

3.20(2H.d.J=7Hz), 6.04-6.60(3H f m), 72 -8.1(6H,m) 
o (EH-[4>(1,2 t 4-Triazol*1>yi)phenyl>3-butenoic acid 

K 



CHCHaCOOH 



20 



• m.p. ( # C) : 217 to 218.5 



25 



* elemental analysis: as Ci2HuN 3 02 




C 


H 


N 


calculated (%) 
found (%) 


62.87 
63.07 


4.84 
4.95 


18.33 
18.34 



• NMR(DMSOd«) « ; 

30 3^3(2H.d.J=5.7H2), 6.36(1 H.dt, J = 5.7H2,15.8H2), 6.60(1 H.d.J = 15.8H2), 7.5-7.7(2H,m). 7.7~7.9(2H,m) f 
8.21 (1 H.s),9.28(1 H,s), 12.35(1 H.br) 

o (EH~[4^1H-PyrroH-yl)phenyl]-3-butenoic acid 



35 



-{^-CH=CHCH S CQQH 



40 



• m.p.(*C): 191.0 to 192.0 



45 



• elemental analysis: as Ci 4 Hi 3 NO? 




C 


H 


N 


calculated (%) 
found (%) 


73.99 
74.30 


5.77 
5.93 


6.16 
6.10 



50 



• NMR(CDCh) « : 

3.17(2H.d.J = 5.8H2), 6.04-6.1S2(4H i m) l 7.3Q(2H.m). 7.44(4H.s) 
o (£)-4-[4-(3-Pyridyl)phenyl}-3-butenolc acid 



55 
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£^-CH«CHCH a CO0H 



70 



• m.p. fC): 205.5 to 206.0 

• elemental analysis: as C 15 H 13 N0 2 



75 



C H N 
calculated (%) 15.30 5. AS 5.85 
found (%) 75.42 5.64 5.80 



20 • NMR(DMSO-ck) S ; 

3.20(2H,d.J = 5.4Hz). 6.40(1 H.dU = 1 5.5Hz,5.4Hz), 6.50(1 H,d,J = 15.5Hz), 7.4(1 H.m). 7.50(2H,d. J = 8.3Hz). 
7.66(2H,d.J = 8.3Hz). 8.1 3(1 H,d.J= 7.2Hz), 8.5(1 H.bs), 8.8(1H,bs) 



o (E)-4-[4-(2-Pyridyl)phenyl>3-butenoic acid 



25 



30 



QH 



• m.p. f C) : 155.0 to 156.0 



35 



40 



• elemental analysis: as C1SH13NO2 




C 


H 


N 


calculated (%) 
found (%) 


75.30 
74.95 


5.48 
5.44 


5.85 
5.72 



• NMR(DMSO-dfi) 5 ; 

3.25(2H,d,J = 5.7Hz), 6.45(1 H,dt J - 1 5.8Hz, 5.7Hz), 6.58(1 H,d f J = 1 5.8Hz), 7.30-7.50(1 H/n), 7.58- 

45 (2H,d.J = 8.4Hz), 7.80~8.0Q(2H,m), 8.08(2H,d,J 8.4Hz). 8.65(1 H,m) 

o (EH-{4-(4-PyridyQphenyl]-3-butenoic acid 



50 



O~O~ cH=CHCH3CQ0H 



55 



• m.p. ( C): 209.5 to 21 1.0 
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• elemental analysis: as C15H13NO2 




C 


H 


N 


calculated (%) 
found (%) 


75.30 
7523 


5.48 
5.59 


5.85 
5.78 



• H-NMR(DMSO-ck) * ; 

325(2H.d.J = 6.1Hz). 6.48(1 H.dU = 15.5rt^6.1 Hz). 6.60(1 H.d. J = 1 5.5Hz), 7.4~8.0(6H,m) t 8.7(2Rm) 
o (EH>(1H)-Pyridon"1*yl)phenyl}-3-bLitenofc acid 

° s Qj "^3 -ch=chch 2 cooh 

• m.p. ( # C): 275 (dec.) 



• elemental analysis: as C15H13NO3 




C 


H 


N 


calculated (%) 
found (%) 


70.58 
70.55 


5.13 
525 


5.49 
5.46 



• H-NMR(DMSO-dc) i ; 

321(2H.d.J = 5.6Hz). 6.1 -6.3(2H,m), 6.36(1 H,dU = 5.6Hz.16.3Hz). 6.60(1 H,d J = 16.3Hz). 7.3~7.7(4H,m) t 
7.8-8.1 (2H.m) 

o (EH-[4>(lmldazo[1 t 2-a]pyridin-6*yl)phenyll«3'butenoic acid 




• m.p. (* C) : 254 to 260.0 (dec.) 



* elemental analysis: as C15HUN2O2 




C 


H 


N 


calculated (%) 
found (%) 


73.37 
73.15 


5.07 
5.16 


10.07 
10.00 



• H-NMR(DMSO-dO 5 : 

323(2H,d.J = 5.8Hz), 6.47(1 fi.dtJ a 15.5Hz.5.8H2), 6.57(1 H.d.J =* 1 5.5Hz). 7.4-7.8(7H,m), 7.99(1 H f s). 8.98- 
(1H,s) 

Preparative Example 5 



N-[3-{N'-Methyl-N'-(2-(3 t 5Kjimeft^ 
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70 



20 



25 



30 



35 



40 



CHj 

CH 3 Q v ^^(CH a )a-H-(CH a ) 3 -H 



V 



CH,0 




A mixture compiling 9.30 g of N-methyH2-3,5-dimethoxyphenyl) ethyl)amine, 13.4 g of N-{3- 
bromopropyl)phthalimide. 7JZ g of potassium carbonate and 100 ml of dimethylformamide was stirred at 
80 *C for 8 hours. After the completion of the reaction, the reaction mixture was filtered to remove an 
inorganic matter. The filtrate was distilled to remove the dimethylformamide. Ethyl acetate was added to the 
75 residue. The obtained mixture was washed with water and extracted with dilute hydrochloric acid thrice. The 
extracts were combined, neutralized with concentrated aqueous ammonia and extracted with chloroform. 
The extract was dried over anhydrous magnesium sulfate and filtered. The filtrate was distilled to remove 
the solvent The residue was purified by silica gel column chromatography (solvent chloroform/methanol) to 
obtain 12.4 g of the titie compound as a pale yellow oil (yield: 64%). 
• NMR(CDCI 3 ) a ; 

1.6 -2.0(2H.m) t 2.26(3H,s). 2.3-2.76H,m) ( 3.5 ~3.8(2H,m), 3.75(6H,s), 6.20~6.36(3H.m). 7.50~7.90(4H,m) 



Preparative Example 6 

N-Methyl-N-(2'(3 t 5"dimethoxyphenyl)ethyl>1 > 3-propanediamine 



CH* . 
I 

ClU(L ^ JCH a )a-MCH,)s-NlU 




CH,Q 



9.24 g of the N-[3-{N'-methyl-N'-(2-(3,5-dimethoxyphenyl)ethyl)amino)propyl] phthalimlde prepared In 
Preparative Example 5 and 4 ml of hydrazine monohydrate were dissolved in 100 ml of ethanoi to obtain a 
solution. This solution was heated under reflux for 2 hours, cooled to a room temperature and filtered to 
removed generated precipitates. The filtrate was distilled to remove the ethanoi. Chloroform was added to 
the residue. The obtained mixture was washed with an aqueous solution of caustic soda twice and with a 
45 saturated aqueous solution of common salt once, dried over anhydrous magnesium sulfate and distilled to 
remove the solvent 531 g of the titie compound was obtained as a pale yellow oil (yield: 96%). This oil 
was used in the following reaction without any additional purification. 
• NMR(CDCb) a ; 

1.4 ~1.8(2H.m), 1.22(2H,bs), 2^8(3H f s). 23 -2.8(8H,m), 3.75(6H,s). 6.2-6.4(3H,m) 
50 In a similar manner to the one described above, the following compounds were prepared: 

o N-Methyl-N-[2-(3,4-diethoxyphenyl)ethyl]-1 ,3-propanediamine 

55 
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.OCHs 



5 



H.MCH«)a-B-(CH a )i 



OCaHs 



CH* 



10 • yellow oil. 

• NMR(CDCI 3 ) 3 ; 

1.21(2H.s), 1.3 -1.8(8H.m), £28<3H,s). 2.3 -2.9(8H.m). 4.04(2H.q, J = 7.0H2). 4.07(2H,q,J = 7.0Hz). 6.6-7.0- 
(3H,m) 

75 o N«Methyi«N>[2-(3.4-ethylened»oxyphenyl)ethyl]1 t 3-propanediamine 



20 




CH, 



25 



• yellow oil 

• NMR(CDCI 3 ) 3 ; 

1.4 -2.1(4H,m), 2.27(3H,s). 2.3-2.9(8H,m). 4.22(4H,s), 6.4~6.8(3H,m) 



30 



o N'Methyl-N-^^pyridyQethylhl^propanediamine 



35 




CH 3 



• yellow oil 
40 • NMR(CDCI 3 ) 3 ; 

1.4 -1.8(2H.m), 2.0-2.9(1 3H.m), 6.9 ~7.2(2H,m), 8.3~8.6(2H,m) 



o N-Me%l-N-(6J^imethoxy»1 ( 2,3,4-tetra^ 



50 




CH 3 



55 



• yellow oil 

• NMR(CDCb) 3 : 

1.4 -22(6H,m), 2.32(3H.s). 2.4-2.9(9Hjn), 3.83(6H,s), 6.56(2H,s) 
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e N-MethyW-(2-phenylethyO-1 ,3-propanedlamlne 




H a N-(CH a ),-N-(CH a ) a 
CH a 



• yellow oil 

♦ NMR(CDCtj) « ; 

1.5 -1.8(4H.m). £24(3H,s), 2.3-23(8H.m). 6.9-7.3(5H.m) 
o N-Methyl-N-[2-{3.4-methytenedloxyphenyl)ethyn-1 ,3-propanediamlne 

0 



XX> 



I 

CH: 



• yellow oil 

• NMR(CDCIa) 5 ; 

1.4 -1.8(4H.m). 2.14(3H.s), 2.1-2.8<8H.m) f 5.90(2H.s). 6.4~6.7(3H.m) 
o N'Methyl-N-[2-(3-methoxyphenyl)ethylh1 t 3-propanediamine 



XX.... 



H a H-(CH a ) a -?l-(CH a ) a ^ OCH, 
CH 3 ' 



• yellow oil 

* NMR(C0CI 3 ) « I 

1.30(2H.s). 1.4 -1.8(2Hjn). 2.14(3H.s). 22. -2.9(8H.m). 3.84(3H.s). 6.5-6.8(3H.m). 6.9-7.2(1 H.m) 
o N-Allyl-N-[2-(4-methoxyphenyl)ethylh1.3-propanedlanilne 

JJCHa 



H.H-(CHa) a-H-(CHa) a 

CH a CH*ClU 
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5 



• yeDow oU 

• NMR(CDCI 3 ) * ; 

1.40(2H.s), 1.4 -1£(2Hjm), 2.4~2.88H.m), 3.10(2H,d.J=7Hz). 3.74{3H.s). 4.98-5.30(2H.m), 5.76-6.02(1 H^n). 
6.6(2H.d.J -10Hz), 7J)(2H.cU = 10Hz) 

Preparative Example 8 
N-CyclopentylV^ethyW^2^.4Hifo^ 



10 



15 



20 



50 



55 



HS-(CH.),-lt-(CH,)i ^ OCflj 



500 mg of N-methyl-N-[2-(3 f 4Hjimetho)cyphenyl)^thyl]-1>propanediamine and 0.21 ml of cyclopen- 
tanone were dissolved in 5 ml of ethanol, followed by the addition of 10 mg of platinum oxide to carry out 
hydrogenation at a room temperature under 1 atm for 6 hours. The reaction mixture was filtered to remove 
the catalyst The filtrate was concentrated under a reduced pressure to obtain 660 mg of the title compound 
25 as a yellow oil (yield: 100%). 
• NMR(CDCIa) a ; 

1.1 -2.1(10H,m). 12. -2.9{12H.m), 2.9 -3.2(1H,m), 3.84(3H.s). 3.86(3H,s). 6.8 ~6.9(3H,m) 

* 

30 Preparative Example 9 



N-[2-(3ADimethoxyphenyl)ethyllhomopiperazine 



35 



32^27g of homoplperazine, 13.2g of 2-(3,4-dimethoxyphenyl)ethyl chloride and 71.3 g of potassium 
45 carbonate were added to 500 ml of acetonitrile. The obtained mixture was heated under reflux for 20 hours, 
cooled and filtered. The filtrate was concentrated under a reduced pressure to obtain a residue. This 
residue was extracted with ether thrice. The extracts were combined, dried over anhydrous sodium sulfate 
and filtered. The filtrate was concentrated under a reduced pressure. The obtained residue was purified by 
silica gel column chromatography (solvent chloroform/methanol/lsopropylamine (100:10:1)) to obtain 13.40 
g of the title compound as a yellow oil (yield: 77%). 
• NMR(CDCh) 5 : 

1.83-1 .98(2H,m), 239-3.1 1(1 3Km), 3.83(3H,s), 3.84(3H,s), 6.55-6.83(3H.m) 



Preparative Example 10 

N^^Dimethyl-N-P^^imethoxyphenyQethylhl^propanediamlne 
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HH-(CHt)a-l-(CH.)/^KH: 

I . I 
CHa CH, 



3.0 g of NHtiethy1-N-2-(3,4Hdimethoxypheny was dissolved in a mixture 

comprising 1.8 ml of triethylamine and 100 ml of dichloromethane. followed by stirring under cooling with 
ice-water. 1.0 ml of methyl chloroformate was dropwise added to the obtained solution. The obtained 
mixture was stirred for several minutes and distilled to remove the dichloromethane. The residue was 
extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulfate and distilled to 
remove the solvent Thus, 2.84 g of methylcarbamate was obtained. This methytcarbamate was dissolved In 
100 ml of tetrahydrofuran to obtain a solution. This solution was dropwise added to a solution of 0.54 g of 
lithium aluminum hydride in 100 ml of tetrahydrofuran. The obtained mixture was heated under reflux for 2 
hours and cooled with ice. 0.5 ml of water. 0.5 ml of a 15% aqueous solution of caustic soda and 1.5 ml of 
water were added to the resulting mixture successively. The obtained mixture was stirred at a room 
temperature for 30 minutes, followed by the addition of magnesium sulfate. The obtained mixture was 
filtered and the filtrate was distilled to remove the solvent Thus, 2.30 g of the title compound was obtained 
as a light brown oil (yield: 72%). 
• NMR(CDCb) 5 ; 

1.44(1 H,bs). 1.5-1.9(2H,m), 2^8(3H,s). 2.39(3H,s). 2.4 -2.9(8H,m), 3.83(3H,s). 3.85(3H.s), 6.6 ~6.9(3H,m) 



Preparative Example 11^ 
N-Methyl-^4-(tert-butyldimemylsiloxy)^ 

,0CH, 



CH : 



xx 



t-Bu-S i -0- (CH >) a-CH - H- (CH s) a OCH: 
I I I 

CH 3 CH, CH, 



2.39 g of methanesulfonyl chloride was gradually added to 50 ml of a solution of 3.55 g of 4-(tert- 
butyldlmethylsiloxy)butan-2-ol and 2.1 g of triethylamine in ether under cooling with Ice. After 30 minutes, 
water was added to the obtained mixture. The obtained mixture was extracted with ether. The extract was 
dried over anhydrous sodium sulfate, filtered and distilled to remove the ether. The residue was dissolved in 
50 ml of acetonitrile, followed by the addition of 6.74 g of N-methyK2-(3.4-dimethoxyphenyl)ethyi]amine 
hydroiodide and 7.7 g of potassium carbonate. The obtained mixture was heated under reflux for 12 hours, 
cooled and filtered to remove generated crystalline precipitates. The filtrate was concentrated under a 
reduced pressure and extracted with ether thrice. The ether layers were combined, washed with an aqueous 
solution of common salt dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated 
under a reduced pressure and purffied by silica gel column chromatography (solvent chloroform/methanol 
(100:1)) to obtain 2.34 g of the title compound as a yellow oil (yield: 35%). 
• NMR(CDCb) * ; 

0.05<6H.s), 0.88(9H.s) f 0.94(3H.d J * 6.1 Hz), 1.28 -1.95(2H.m). 2.24(3H.s). 2.36-3.03(5H,m), 3.58- 
(2H.tJ» 5.8Hz). 331 (3H.S), 3.83(3H.s) t 6.55-6.80(3H,m). 



Preparative Example 12 
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30 



35 



40 



45 



50 




CH, CH 3 0 
I I 

CH 3 O v \^(CH a ),-N--CH-(CH 2 )*-N 

XX 



N-MethyhN-(4-{t-butyld]me%lsiloxy)-bu^ was dissolved In 

12 ml of tetrahydrofuran to obtain a solution. 12 ml of a solution (1 mmot/ml) of tetra-n-butyl-ammonium 

75 fluoride in tetrahydrofuran was gradually added dropwise to the above solution at a room temperature. The 
obtained mixture was stirred at a room temperature for 3 hours and distilled to remove the solvent The 
residue was extracted with ether thrice. The extracts were combined, dried over anhydrous sodium sulfate 
and concentrated under a reduced pressure. The residue was dissolved In 12 ml of tetrahydrofuran, 
followed by the addition of 900 mg of phthalimlde and 1.61 of triphenylphosphine. 1.07 g of diethyl 

20 azodicarboxylate was gradually added to the obtained mixture at a room temperature. The obtained mixture 
was stirred overnight and distilled to remove the solvent The residue was made acidic with 0.5 N 
hydrochloric acid and washed with ether. The aqueous layer was made basic with lithium hydroxide and 
extracted with ethyl acetate. The extract was dried over anhydrous sodium sulfate and filtered. The filtrate 
was concentrated under a reduced pressure and purified by silica gel column chromatography (solvent 

25 chloroform/methanol (100:1) to obtain 2.19 g of the title compound as a yellow oil (yield: 90%). 
• NMR(CDCI 3 ) 6 ; 

0.96(3H.d.J = 6.5Hz), 1 .43-2.01 (2Hjn), 2.27(3H,s), 2.44-2.93 (5H,m). 3.60-3.81 (2H,m). 3.91 (3H,s), 3.85- 
(3H,s). 6.80(3H.m), 7.57-7.97(4H.m) 



Preparative Example 13 



3-[N-Methyl>N-(2-(3 t 4-dimethoxyphenyl)ethyl)aminolbutylamlne 



CH ; 

H,N-(CH,) 3 -CH-N-(CH a )r " "0CH : 
CH : 



65 



46.36 g of N-[3-(N'-methyl-2-(3.4-dimethoxyphenyl) ethyl)amino-3-methylpropyllphthaiimide and 7.03 g 
of hydrazine monohydrate were added to 500 ml of ethanol. The obtained mixture was heated under reflux 
for 2 hours, cooled and filtered to remove generated white precipitates. The filtrate was concentrated under 
a reduced pressure to obtain a residue. 200 ml of a 10% aqueous solution of sodium hydroxide was added 
to the residue, followed by t&e extraction with chloroform thrice. The extracts were combined, washed with a 
saturated aqueous solution of common salt dried over anhydrous sodium sulfate and concentrated under a 
reduced pressure to obtain 26.88 g of the title compound as a yellow oil (yield: 86%). 
• NMR(CDCb) 3 ; 

0.93(3H,d.J = 6.3Hz). 0J3-1.82(4H,m), 2.12(3H,s). 2.24~2.93(7H.m), 3.78(3H,s), 3.83(3H,s), 6.54~6.84(3H.m) 



Preparative Example 14 
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N-MethyH^2^,4-<fimethoxyphenyl)e%^ 

H.H-CHi-CH-CHa-S-CCHOi^^OCH^ 
CH, CHs 



A mixture comprising 6.5 g of N-methyl-2-{3.4-dlmethoxyphenyl)ethyIamin0 hydroiodlde, 1.6 g of 
methacrylonitrile and 2.4 g of triethylamine was heated at about 70* C for 2.5 hours and cooled, followed by 
the addition of dichloromethane. The obtained mixture was washed with water, dried over magnesium 
sulfate and distilled to remove the solvent The residue was purified by silica gel column chromatography 
(solvent dichioromethane/ethanol (100:1)) to obtain 2.1 g of 3-[N-methyl-N-(2-(3 ( 4-dimethoxyphenyl)ethyl>- 
amino]-2-rnethylpropionitrile. 

• NMR(CDCb) a ; 

1 .24(3H,d.J * 7Hz). 2.30(3H,s), 2.3 -2 .8 (7H.m), 3.8(6H.s). 8.5~6.8(3H.m) 

2.1 g of the above nitrile and 0.2 ml of concentrated hydrochloric acid were dissolved in 30 ml of 
ethanol. followed by the addition of 0-2 g of platinum oxide to carry out hydrogenation under a hydrogen 
pressure of 2.1 kg/cm 2 . The reaction mixture was filtered to remove the catalyst The filtrate was distilled 
under a reduced pressure to remove the ethanol. The residue was made alkaline with a dilute solution of 
caustic soda. The aqueous layer was extracted with dichloromethane. The extract was washed with water, 
dried over magnesium sulfate and distilled under a reduced pressure to obtain 1.98 g of the title compound 
as a pale yellow oil (yield: 38%). 

• NMR(CDCI 3 ) « ; 

0.90(3H.d.J = 7Hz). 1.36(2H,s). 1.50-1 .80(1 H,m), 2.10(3H,s). 2.1 ~2.8(8H,m) f 3.80(3H.s), 3.84<3H.s). 6.6 -6.8- 
(3H. m) 



Example 1 



(E>N-{3-((N'-(2-(3,4-01methoxyphenyDe^ 
butenamide 



^^,-^- CH =CHCHaCONH-(CH,) ,-X-(CH J 2 ^^0CH, 



62.1 g of (EH-{4-(1H-tmida20l-1-yl)phenyl]-3-butenoic add and 36.8 g of N-hydroxybenzotriazole were 
added to 800 ml of acetonitrile containing 50% of water, followed by stirring under cooHng with ice-water. 
56.2 g of N.N'-dicyclohexylcarbodiimide was added to the obtained mixture in portions. The obtained 
mixture was stirred for 2 hours, followed by the dropwise addition of 65.4 g of N-methyl-N-{2-(3,4- 
dimethoxyphenyi)ethyl}-1 ,3-propanediamine. After the completion of the above dropwise addition, the 
obtained mixture was stirred at a room temperature for 3 days and filtered to remove generated 
precipitates. The filtrate was sufficiently washed with ethyl acetate and extracted with dilute hydrochloric 
add. The pH of the aqueous layer was adjusted with potassium carbonate to 9. The resulting layer was 
extracted with ethyl acetate. The extract was dried over anhydrous sodium sulfate, concentrated under a 
reduced pressure and purified by silica gel column chromatography (solvent 
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chioroform/methanoi/concentrated aqueous ammonia (1000:100:2)) to obtain 61.7 g of the title compound as 
a pale yellow oil (yte!d£2%). 
• NMR(CDCI 3 ) a ; 

1.5 -1.8(2Hjn), JL20(3H,s). 2.3~2.8(6H.m), 3.02(2H,d f J = 6.5Hz), 3.2 -3.5(2H, m), 3-84(3H.s), 3.86(3H,s). 
6 6.20(1H,dt J = 6.1Hz,15.8Hz). 7.46(1 H,d,J = 15.8Hz). 6.5~6.8(3H.m). 7.1~7.5(7H,m). 7.77(1Ks) 



Example 2 



10 



15 



25 



30 



35 



<0 



45 



(E)-N-[3-((N -(2-{3,5-Dimethoxypheny[)ethyl)-N -methyl)amino)propylH-(4-(1 H-lmidazoH-yl)phenyl)-3- 
butenamide 



OCH, 



0 



H I 
CH, 



50 



60 g of (E>4-[4-(1H-imidazol-1-yl)phenyl]-3-butenoic acid was added to 1000 ml of acetonitrile contain- 
ing 50% of water. The obtained mixture was stirred under cooling with ice-water, followed by the addition of 
57.0 g of N,N'-dicyclohexylcarbodiimlde and 37.3 g of N-hydroxybenzotriazole. The obtained mixture was 
stirred for about 4 hours to obtain a solution. A solution of 66.3 g of N-methyhN-(2-(3,5-dimethoxyphenyl)- 
ethylH ,3-propanediamine in about 60 ml of acetonitrile was dropwise added to the above solution. The 
temperature of the obtained mixture was raised to a room temperature. The resulting mixture was stirred 
overnight heated to a temperature of 30 to 40 * C and stirred for about 4 hours. After the completion of the 
reaction, the reaction mixture was filtered to remove generated precipitates. The filtrate was distilled to 
remove the acetonitrile. followed by the addition of ethyl acetate. The obtained mixture was extracted with 
dilute hydrochloric add twice. The extracts were combined, neutralized with concentrated aqueous ammo- 
nia and extracted with chloroform. The extract was dried over anhydrous magnesium sulfate and distilled to 
remove the solvent thus giving a yellow oil. This yellow oil was purified by silica gel column chromatog- 
raphy (solvent chloroform/methanol/concentrated aqueous ammonia (100:10:0.2)) to obtain 74 g of the title 
compound as a pale yellow oil (yield: 62%). 
• NMR(CDCl 3 ) 3 ; 

1.5 -1.8(2H,m), 2.17 (3H,s), 2.3-2.5(6H,m), 3.01 (2H,d,J = 5.4Hz). 3.1 ~3.5(2H.m), 3.72(6H.s), 6.0 -6.3(4H,m), 
6.40(1 HMJ » 1 5.5Hz), 7.1 -7.5(7H,m). 7.78(1 H.s) 

Dihydrochloride dihydrate of the above produced butenamide was prepared in the following way. 

258.9 g of the above produced product was dissolved In 7770 ml of acetone and 518 ml of water was 
added to the solution. The mixture was cooled with ice. 210 ml of an acetone solution of 100 ml of 
concentrated hydrochloric acid was added thereto dropwise and the mixture was stirred over one night Tne 
precipitates obtained in the mixture was taken with filtration and washed with 1 liter of acetone. They were 
then dried at 55 degree C to obtain 270 g of the dihydrochloride dihydrate, being white to light yellow 
powder, with a production yield of 90.1 %. The product was found to show a heat-absorption peak around 
100 degree C according to DSC. With reference to C27H34N403.2HCL2H20, results of Its element 
analyses was: , 







C 


H 


N 


55 


calcd. 


56.74 


7.05 


9.80 


found 


58.72 


6.93 


9.86 
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Example 3 

(EVN-{3-((N'-(2K3,4-Dim^ 
5 butenamide 



10 



75 




51.2 g of (E)-4-[4-<1H-imidazoH-yl)phenyl>3-butenoic acid and 27.24 g of N-hydroxybenzotriazole were 
dissolved in a mixture comprising 500 m! of water and 500 ml of acetonitrile, followed by the addition of 

20 41.6 g of N.N'-dicydohexylcarbodiimide. The obtained mixture was stirred at 0* C for 30 minutes, followed 
by the slow stepwise addition of a solution of the 3-(N-methyl-N-(2-{3.4-dimethoxyphenyl)ethyi)amino)- 
butylamine prepared in Preparative Example 13 In 160 mi of acetonitrile. The obtained mixture was stirred 
at a room temperature overnight heated at 40* C for 2 hours, cooled and filtered. The filtrate was 
concentrated under a reduced pressure. The pH of the aqueous layer was adjusted to 3, followed by the 

25 addition of ethyl acetate. The obtained mixture was shaken to remove the organic layer. The remaining 
aqueous layer was made alkaline with sodium hydroxide and extracted with ethyl acetate thrice. The ethyl 
acetate layers were combined, dried, over sodium sulfate and concentrated under a reduced pressure to 
obtain a residue. This residue was purified by silica gel column chromatography (solvent 
chloroform/methanol/concentrated aqueous ammonia (1000:1002)) to obtain 57.7 g of the title compound as 

30 a paie yellow oil (yield: 63%). 
• NMR(400MHz, CDCfe) « ; 

0.92(3H,dJ« 6.2Hz). 1 .40-1.65(2H,m), 2.18(3H,s), 2.50-2.70(4H.m), 2.75-2.90(1 H.m), 3.02(2H,dJ« 7.0Hz), 
3.05-3.20(1 H,m), 3.50-3.60(1 H,m), 3.83(3H,s), 3.85(3H,s), 6.30(1 H,dU*7.0Hz,1 6.1 Hz), 6.47- 
(lH.d,J» 16.1Hz), 6.62-6.71(2H^n), 6.76(1 H,d,J = 8.1 Hz), 7.16(1 H.bs), 726(1H.m). 729(2H,d,J*8.4Hz), 7.43- 
35 (2H,d.J = 8.4Hz), 7.83(1 H.bs) 



Examples 4 to 36 

The compounds described in Examples 4 to 37 were each prepared in a similar manner to the one 
described in Example 1. 

Namely, the compounds were each prepared by the same procedure as the one described in Example 
1 except that the (EJ-4^4-{1H-imidazol-1-yl)phenyl}-3-butenoic acid was replaced by the corresponding 4- 
substituted phenyl-3-butenoic add and the N-methyl-N-t2-(3,4-dimethoxypheny0ethylh1,3-propanediamlne 
was replaced by the corresponding substituted aikylenediamine. 



Example 4 

50 

(E)-N-{3-((M2-(3 t 4-0tmetto^ 
phenyl)-3-butenamide 
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Q-Q-CH=CHCH a -C-|-(CH 3 ),-H-(CH a ),'^^OCH 3 



. 6 



CH: 



10 • NMR(CDCb) * ; 

1.2 -2.0(1 0H.S), 2.30(3H.s), 2.3 ~2.8(6H,m). 3.0 ~3.4(5H.m), 3.80{3H.s), 3.83(3K$), 8.24- 
(1H t dtJ = 7^H2.18.0H2), 6.46(1H,d.J*16.0Hz), 6.5-6.8(3 H.m). 7.1-7.5(6H,m). 7.77(1H.s) 



Example 5 

75 



20 



25 



(E)-N-[3-((Njj2-(4^ 



Q-Q-CH-CHCH,-C-j|-(CH,) 3 -N-(CHa) , -hQ* 

* CHa ~ 



• NMR(CDCI 3 ) i I 

1.5 -1.8<2H.m). 2^2(3H.s). 2.3-2.8(6H.m). 3.06(2H.d.J = 5.7Hz). 3.1-3.5(2H.m), 6.26- 
30 (1 H.dU » 5.7HZ.1 5.8Hz), 6.51 (1 H.d, J = 1 5.8Hz). 8.7-7.1 (3H,m). 7.1 -7.5(6H.m). 7.78(1 H,s).&3 -8.5(2H,m) 

Example 6 

35 (E)-N-Me1hyl-N-[3-((N'-(2-(3.4-dimethoxyphenyQe%^ 
phenyl)-3-butenamide 

OCH 3 

JL .OCH 3 

o ' 

N^j[-^-CH=CHCH 3 -C-fl-(CH 3 ) 3 -N-(CH 3 ) 3 

45 " I 1 

CH 3 CH 3 

• NMR(400MHz. DMSO-ds. 150* C) i ; 

so 1.65-1.75(2H,m). 2.29(3H.s). 2.45(2H.m), 2.60~2.7(2H,m). 2.70 -2.80(2H.m). 2.94(3H,bs). 3.30- 
(2H.dd.J = 6.6Hz.1.5Hz). 3.33-3.37(2H.m). 3.75(3H.s). 3.77(3H.s). 6.37(1 H.dU- 16.1 Hz.6.6Hz). 6.52- 
(1 H.dU = 1 6.1 Hz.1.5Hz). 6.74(1 H.dd.J = 8.1 Hz.2.2Hz). 6.83(1 H.d.J = 2.2Hz). 6.84(1 H.d.J = 8.1 Hz). 7.09(1 H.bs). 
7.46 -7.55(4Hm.). 7.55-7.57(1 H,m). 8.05(1 H.bs) 

55 Example 7 

(E>N-[3-((N'-(2-(3-Methoxyphenyl)ethyl)-N'-methyl)amino)propylH-(4-(1H-lmldazol-1-yl)phenyl)-3- 
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butenamide 



y^--Q^CH=CHCH a -C-S-(CH 3 ) 3 -N-(CH a ) 



0 

ii 



rtr !=! W H • .| 

CH 



• NMR(CDC! 3 ) a ; " 

» 1.5 -1.8(2H.m), 2^0(3H.s), 2.40 -2.81 (6H.m). 3.08(2H,d, J » 6.8Hz). 3.2 ~3.5(2H,m), 3.76(3H,s), 8.23- 
(1H.dt,J = 6.8Hz.1 6.2Hz), 6.48(1 H,d.J« 16.2Hz), 6.64~6.80(4H f m), 7.00~7.48(7H,m), 7.80(1 H.br) 

Example 8 

20 

(E)-N-[3-(^ 
butenamide 



M^M-/\-CH«CHCH a -C-H-(eH a ) 3 -N-(CH 3 ) a ^^ 
^ I I W h I 

CH 3 



• NMR(CDCb) S ; 

1.44-1.80(2H.m). 220(3H.s). 2.30~2.80(6H.m). 3.0(2H,d.J» 7.0Hz). 3.16 -3.40(2H,m). 3.70(3H,s), 620- 
(1H.dU=7.0Hz.1 6.0Hz). 6.40(1 H.dJ» 16.0Hz). 6.60-7.5(1 1 H.m). 7.72(1 H.s) 

Example 9 

40 

(E>N-[3-((N , H2-Phenylethyl)-N , -me1hyl)amino)propylH-(^(1H-imidazol-1-yl)phenyl)-3-bu^ 



N^N-fVcH=CHCH J -C-JI-(CH 3 ),-H-(CH J )a^^ 
\ 1 W H I 



45 



• NMR(CDCU) s ; 

1.5 -1.9(6H,m). 2.19(3H,s), 2.35 -2.90(5H.m). 3.00(2H.d.J = 7J2Hz). Z2 -3.5(2H,m), 6.20- 
55 (1H.dW -7.2HZ.1 6.2Hz). 6.43(1 H.d.J - 16.2Hz), 6.75 -7.65(12H.m). 7.75(1HJsr) 

Example 10 
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butenamide 



5 QCH,' 

Q A>' 

Q-Q-CH"CHCH,-C-M-(CH,) a -I-(CH,),^^DCH, 

CH, 

e • NMR(CDCb) J : 

1 .50-1 .84(2H,m). 2-20(3H.s). 2.34-2.76(6H.m). 3.04(2H.d.J = 6.0Hz), 3.1 6~3.46(2H,m). 3.74(9H,s). 5.96-6.56- 
(4H.m). 7.04-7.48(7H.m), 7.72(1 H.s) 

Example 1 1 

20 

(E)-N-[3-((N'^2-(3.4-Dlethoxyphenyl)ethyl)-N'^ethyl)amino)propyl]^(4-(1H-tmlda2oi-1-yl)phenyl)-3- 
butenamide 



OC:Hs 

OC 3 H, 

0 

?^?-^VcH«CHCHi-C-H-(CHa)i-H-(CHtj»' < ' 
I 1 W H I 

CH, 




35 

• NMR(CDCh) a ; 

1.40(3H.t.J = 7.0Hz). 1 .41 (3H.U = 7.0Hz), 1.5 -1.8 <2H,m), 2.21 (3H,s), 2.3 ~2.8(6H,m), 3.04(2H.d .J = 5.7Hz). 
3.2 -3.5(2H,m), 3.99(2H.q,J = 7.0Hz). 4.00(2H,q.J = 7.0Hz). 6.18(lH.dU = 5.7Hz,15.5Hz), 6.44- 
(1H.d,J = 15.5Hz). 6.5-6.8(3H,m), 7.0 ~7.5(7H.m), 7.75(1 H.bs) 

40 

Example 12 

(EVN-[3-((N'K2-(2.5-Dimefr^ 
45 butenamide 



50 



55 



0 

N^H-fV-CH=CHCH a -C-N-(CH s ) i-N-(CH ,) , 
W H I 

CH, 



OCH, 
OCH, 



• NMR(CDCIa) S '. 

1.50-1.80(2H.m). 2.20(3H.s). 2.40- 2.80(6H.m). 3.04(2H,d.J = 5.7Hz). 3.18-3.44(2H.m), 3.64(3H.s). 3.68- 
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(3H.s), 5£0-6.52(2Hm), 6.52-6.80(3H,m), 7.04-7.60(7H,m), 7.72(1 H.s) 
Example 13 

5 

butenamide 

s ^ N _^\_CH=CHCH,-C-S-(CH 1 ) 1 -S-(CH J ).- J5 ^-0 

CH, 



• NMR(CDCb) 5 ; 

1.45-1.80<2H.m). 2.16(3H.s). 2.30-2.70(6H,m). 3.04(2H.d.J = 5.4Hz), 3.10~3.40(2H,m), 5.80(2H,s), 6.0 -6.72- 
20 (5H,m), 7.04-7.60(7H,m), 7.76(1 H,s) 

= Example 14 



25 (E^H^I^ 
butenamide 



30 



)^f-^-CH-CaCHi-C-I-(CH»),-H-(CH*)»^OCD 

'* CH, 

35 

• NMR(CDCb) 5 ; 

1.5 -1.8(2H/n). 2.18(3H,s), 2^-2.7(6H,m), 3.06(2H,d,J = 6.2Hz), 3.2-3.5(2H,m). 4.18(4H,s), 6.0 -6.8(5H,m), 
• 7.0 -7.5(7H,m). 7.78(1 H f s) 

40 

Example 15 

(E)-N-[3^(N^(2-(3,4-Dimethoxypta^ 
45 butenamide 



0 



55 



11 XJ 



ca.cacK I -c-s-(CH,) l -!(-(a,), 
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• NMR(CDCb) 5 ; 

1.5 -1.8(2H.m). 2^1(3H,s). 2^-2L8(6H.m). 3.00(2H,d,J=6.1Hz), 3.1 -3.5(2H f m), 3.78(3H,s) f 330(3as), 6.26- 
(1H.dU = 16.6Hz,6.lHz), 6.38(1 H.d.J° 16.6Hz), 6.5~6.7(3H.m). 6.9-7.2(7H,m) t 7.72(1 HJbs) 

6 Example 18 



(EyN-[3^(N'-(2-(3.4-Dimethox^ 
phenyl)-3-butenamid9 ~ 

70 



OCH, 



75 




• NMR(CDCb) 6 : 

1.5 ~1.9(2H.m), 2.23(3Ks), 2.33(3H,s), 2.3 ~2.8(6H,m), 3.06(2H,d.J = 5.7Hz), 3.1~3.5(2H,m), 3.82(3H,s). 3.85- 
(3H,s), 6.30( H.dt.J = 5.7Hz,15.4Hz), 6.53(1 H.d.J = 15.4Hz). 6.5-6.8(3H.m), 6.95(1 H,d,J = 1 .3Hz), 7.00- 
(1 H,d,J = 1.3Hz). 7.0 ~7.2(2H.m), 7.2-7.5(3H.m) 

Example 17 

(E>N-[3-((N'-(2-(3,4-Dimethoxyphenylte^ 
imidazoH-yl)phenyl)-3-butenamide 



35 



40 




45 • NMR(CDCb) S ; 

1 .20-2.08(1 0H,m), 2.31 (3H,s). 2.34(3H,s), 2.40-2.87(6H,m), 2.95~3.40(5H,m), 3.81 (3H t s), 3.84(3H,s), 
6.20~6.50<2H t m), 6.51-6.80(3H.m). 6.81~7.00(2H,m), 7.00~7.20(2H,m). 7.30~7.50(2H.m) 

Example 18 

50 ~ 

$ 

(E)-N-[3-((N'^2-(3,4-Dimethoxyphenyl^ H-imidazol-1 -yl)- 

phenyl)-3-butenamid9 

55 
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• NMR(CDCIa) a ; 

1 5 -1.8(2H t m). 2^0(3H.s). £27(3H,s). 2.3 -2.8(6H,m), 3.04(2H,d, J = 5.7Hz), 22 ~3.5(2H,m). 3.82(3H,s), 
3.84(3H.s). 6.23(1 H.dt,J«5.7Hz.1 5.8Hz), 6.49(1 H,d, J * 1 5.8Hz), 6.96(1 H,d, J = 0.9Hz), 7.1 -7.5(5 H,m), 7.67- 
75 (1H.d.J = 0.9Hz) 

Example 19 
20 (E)-N-(3-((N'-(2-(3,4-Dimethoxyphenylte^ 



OCHa 
1 OCH; 



XJ 



— ^^-CH=CHCHa-C-N-(CH 2 ) 3-N-(CH 3 ) 2 

CH* 



• NMR(CDCb) a ; 

35 1 .5 -1 .7(2H.m), 2.18(3H,s), 2.3-2.8(6H,m). 3.04(2H,d.J = 5.4Hz), 3.2 ~3.5(2H.m), 3.78(3H,s). 3.80(3H.s). 6.30- 
(lH.dU = 15.8Hz.5.4Hz), 6.44(1 H.d,J = 15.8Hz), 6.5-6.8(3 H.m), 7.2-7.5(6 H.m). 7.76(1 H.dm.J = 8.3Hz). 8.50- 
(1 H.dd.J = 5.4HzJ2.5Hz), 8.76(1 H,d.J = 2.5Hz) 

Example 20 

40 

(E)-N-[3-((N'-(2-(3,4,5-Trim 
butenamide 

45 

OCH, ' 

^}-—(3- CH-CHCH a -C-|j-(CH 3 ) S -N-(CH 2 ) ,^^0CH, 
~~ CH, 

55 

• NMR(CDCls) S ; 

1.5 -1.8<2H.m). 2^0{3H.s). 2.30 -2.70(6H,m). 3.08(2H.d.J « 5.4Hz). 3.1 -3.5(2H.m). 3.78(9H.s). 6.30(2H.s). 
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6.36(1 H.dU = 5.4Hz.1 5.8Hz). 6.46(1 H.d.J = 15.8Hz). 7.1-7.6(6Hjn). 7.75(1 H.d.J = 7.2Hz). &5(1Kbs). a75- 
(lH.bs) 

Example 21 

s 

(E)-NK3^(N , H2^3.4-DImethoxyphenyl)ethy^ 



OCH, 



75 



0^0- CHaCHCH '-C-»-(CH a ),-K-(CH a ), 



-N w H i 



20 • NMR(CDCI 3 ) * : 

1.5 ~1.9(2H,m), 2.12(3H,s). £2-2.8(6H.m), 3.08(2H,d, J = 6.5Hz), 3.2 -3.6(2H,m). 3.82(6H,s). 6.34- 
(1H.dU = 15.8Hz,6.5Hz), 6.50(1 H,d J = 1 5.8Hz), 6.6 -6.8(3H.m), 7.1-7.4(2H,m), 7.46(2H.d ,J = 8.3Hz) f 7.7 
-7.8(2H.m), 7.96(2H.d f J = 8.3Hz), 8.70(1 H.m) 

25 Example 22 

(E)-N-[3-((N'-(2-(3.4-Dlmethoxyphen^ 

30 

OCH, 

0^0" cHacHcH »-^ 

• NMR(CDCb) h \ 

1.6 -1.9(2H,m), 228(3H,s). 2.4~2.8(6H,m), 3.14(2H,d,J = 6.1Hz). 3.3 ~3.6(2H.m), 3.88(3H,s), 3.90(3H,s), 6.48- 
(1H,dU = 16.6Hz.6.1Hz). 6.60(1 H.d.J* 16.6Hz), 8.6-6.9(3H.m), 7.3-7.7(7H,m). 8.71 (2H,m) 

45 

Example 23 

(EVN-[3-({N'-(2-(3,4-Pimethoxyphenyl)e% 
so butenamide 



as 



55 



71 
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CMHCH.-C-MCH,),-H-(CH 
H | 

CH, 



OCH, 

XjJCIf, 



i) a 



70 • NMR(CDCI 3 ) a ; 

1.48-1 .92(2H,m), 2.19{3H.s). 2.35-2.80(6H,m), 3.05(2H,d.J * 6.2Hz), 3.20~3.60(2H,m), 3.82(68,8). 8.0 -6.5- 
(4H,m), 6.5 -6.8{3H,m), 6.9-7.1 (2H,m), 7.1 -7.4(4H.m) 



75 



20 



Example 24 



(E)-N-[3-((N # -(2^ t 4-Dim^ 
phenyl)-3-butenamide 




o 
II 

CH=CHCH,-C-N-(CH,),-H-(CH a ) 8 
H I 
CH, 



OCH 3 



30 



35 



• NMR(CDCb) a ; 

1.6 -1.9(2H.m). 2-23(3H.s). 2.7-2.8(6H.m). 3.09(2H.d. J = 6.1 Hz). 3.3 -3.5(2H.m). 3.82(3H,s). 3.85(3H,s), 8.36- 
(1H.dt.J = 16.2Hz,e.1Hz), 8.52(1 H.d, J =< 16.2Hz), 6.6-6.9(3 H,m), 7.2~7.6(8H,m), 8.48(1 H,m) 

Example 25 



(EhN-[3^(N'-(2-(3,4-Dimethox^ H-1 ,2,4-triazoH -yi)phenyl)-3- 

40 butenamide 



OCH, 



45 




SO 



0 
II 

CH=CHCH,-C-N-(CH,),-!MCH 3 ), 
H I 

CH 3 




OCH, 



• NMR(CDCb) a ; 

1.50-1.85(2H,m), 2^0(3H,s). 2.1 8-2£0(6H.m), 3.02(2H,d.J » 6.0Hz), 3.2 -3.5(2H,m). 3.80(3H.s). 3.82(3H.s), 
55 6.22(1 H.dU-1 6.0Hz). 6.48(1 H,d,J» 16.2 Hz), 8.35 -6.78(3H.m), 7.0 -7.3(1 H,m). 7.3 -7.6<4H,m). 8.00(1 H,s). 
8.44(1 H.s) 

Example 26 



72 
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butenamide 



CO 



70 




OCH, 

; .ocH a 



o 

ii 



CH=CHCH a -C-H-(CH a ) 3 -N-(CH 3 ) s . 
H CH, 



15 



20 



25 



Example 27 



butenamide 



OCH: 



30 



-Q-CH=CHCH a -C-H-(CH 3 ) ,-N-(CH,) a 

CHs 



35 




OCH: 



. d>Js5 .0Hz). 3.16 -3.40(2H.m). 3.76(6H.s). 5.96-6.76- 



40 (6H^),7^7.7C7H,m).7.8(lH.d.J = 3Hz) 
Example 28 

butenamide 



OCH: 



50 



55 



/y^CH=CHCH a -C.N-(CH s ),-yCH 3 ) 3 




OCH: 



73 
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• NMRfCDO,) S ; 



7-86(1 H t s) 
Example 29 



10 butenamide — ^wwnw-N : methyQammo) P ropylH-(4- W 



1 H)-pyridon-1 -yOphenyft-fr 



75 



20 



OCH, 

_ 0 f^S^ 0CHj 



CH 3 



• NMR(COCIj) S ; 

. S^Si^SJSJ* » -3.5 B ».,. 3.82(3H,s), ^ M 

Example 30 



35 



Q-0-CH«C.,C l t (C ll ),. Ht ,, )i XI 



40 



I 

CH,CH-CH S 



• NMR(CDCIj) S ; 
Example 31 



tH^mldazoM.yDphenvl^h.^.^^ 



74 
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OCH: 

0 

Q-^-CH«CHCH,-C-l-(CH,)»-»-(CH.).' 



10 • nmr(Cdci 3 ) * ; 

1.5 -1.9(2H.m). £32(1H.brs). 2.50 -3.00(6H,m). 3.08(2H.d.J = 7.0Hz). 3.2 ~3.5(2H.m). 3.84(3H,s), 3-86<3H,s), 
6.26(1 H,dU-7.0Hz.14.4Hz), 6.50(1 H.d.J » 14.4Hz), 6.58 ~6.80(3H,m) t 7.0 -7.55(7H,m), 7.78(1 H,s) 

Example 32 
75 

(E>N-[3-((N'-(2-(3,4-Dimefo^ 
butenamide ~"~ 

20 

OCH, 

- CfUCH=C1U' 

30 



• NMR(COCb) a ; 

1.55-1.80(2H,m). 2.30-2.74(6H.m). 2.80-3.25(4 H.m), 3.2 -3.5(2H,m). 3.74(6H,s). 4.9&-5.1 8(2H.m). 8.24- 
(1H,dt.J = 5.4Hz.1 6.2Hz). 6.47(1 H.d. J = 1 6.2Hz). 6.62-7.45(1 OH.m), 7.78(1 H.s) 

35 

Example 33 



N-[2-(3,4-Dimethoxyphenyl)ethyl]-N -[(E)-4-(4-(1 H-imidazol-1 -yl)ph8nyl)-3>butenoyl]bomopipef azine 
i 

40 

OCH, 

OCH 3 

0 

45 ^ /r^x II a\ 



J^J-^-CH=CHCH 3 -C-N^H-(CH a ) 




50 

• NMR(CDCb) * ; 

1.73-2.07(2H.m). 2.41-3.1 3(8H.m). 3.21-3.83(6H.m). 3.83(3H.s), 3.85(3H,s), 6.37-6.57(2H.m). 6.61-6.89- 
(3H f m). 7.14-7.65(6H.m), 7.83(1 H.s) 

55 Example 34 



(E)-N-[3-((N'-(2-(3 t 4-Dimethoxyphenyl)ethyl-N f - methy l)amlno)-2-methy lpropyl)-4-(4-(1 H-imidazoH -yf> 



75 
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phenyQ-3-butenamkte 

OCH, 

_,0CH. a 

0 . 

»^JI-/\-CH-CHCHi-C-!l-CHaCHCHi-H-(CH») a' 

l =S. W HI I 

CH, CH, 



• NMR(CDCb) * ; 

15 0.84(3H,d.J= 7.0Hz). 2-16(3H.s). Z2 -2.8(7H.m), 3.0(2H.d.J = 6.0Hz). 3.4 -3.8<2H.ni). 3.8(6H.s). 5.96-6.8- 
(5H,m). 7.0 -7.5(6H.m). 7.76(1 H,s). 73-8.1 (1H.m) 

Example 35 

20 

(E)-N-[4-<(N'-(2-(3.4-Dimethoxyphenyl)etW^ 
butenamide 

OCH, 

H^H-/^-CH-CHCH.-C-H-CH-(CH«) a-N-(CHa) a^^ 



30 



Uw"™ 1 - H i" i 

CHa CH 



35 • NMR(CDCI 3 ) S ; 

M6(3H,d.J» 7.0Hz), 1.4 -1.8(2H,m), 2-2(3H.s). 2.3-2.8(6H,m), 3.74(3H,s). 3.76(3H,s). 3.9 -4.2(1 Km), 
6.0-6.8(5H.m), 7.04~7.6{7H,m), 7.74(1 H,s) 

40 kternple 36 

(E)-N-[4^(N'H2^,5-Ofmetho^ 
butenamide 



45 



II 



OCH: 

jj (\ 
|^|-^-CH=CHCHa-C-}j-CH- (CH 3 ) a-N- (CH,) i^^OCH: 



CHa CH, 

55 

• NMR(CDCb) a ; 

1.18(3H,d.J» 7.2Hz), 1.4 ~2.0(2H,m), 2J21(3H.s), 2.3 -2.8(6H,m), 3.01 (2H,d J * 6.6Hz). 3.73<6H,s). 3.9 -4.3- 
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70 



15 



20 



25 



(lH.m). 6.240H.S). 6.27(1 H.dt J »6.6Hz.15.8Hz), 6.44(1 H.d,J = 15.8Hz). 7.0 -7.5(7H.m). 7.76(1Ks) 
Examples of the compound ll 

Manufacturing Example 1 



30 



(E)-4-{4-fluorophenyl)-3-butenoic add 



F-^^CH=CHCHaCOaH 



NMR (CDCb) ; 5 



74.4 g of 4-fluorobenzaldehyde and 233.6 g of 0-carboxyethyl-triphenyl phosphonium chloride were 
suspended in 700 ml of tetrahydrofuran and these were incubated on ice and stirred. Into this 500 ml 
tetrahydrofuran solution of 141.4 g of potassium tert-butoxide was added slowly dropwise. 30 minutes after 
temperature was brought to room temperature and then they were stirred for 10 hours. After adding thereto 
ice water and cleaning with ether, the hydrogen-ion concentration of water layer was set to pH2 with 
undiluted hydrochloric acid. Extraction was then made with ethyl acetate. After drying with magnesium 
sulfate and concentration made under reduced pressure, the solid obtained was recrystallized from hydrous 
ethanol. and 53.98 g of marked compound (yield: 50%) was obtained as white needle crystal, 
o fusing point (°C): 114 to 115 



o Value of elemental analysis: as C10H9FO2 




C 


H 


F 


Theoretical value . 
Observed value 


66.64 
66.64 


5.04 
5.02 


10.55 
10.44 



35 3.28 (2H.d.J = 6.5 Hz). 6.16 (1H. dtJ=6.5Hz,1 6.2Hz). 6.50 (1H,d,J» 16.2Hz). 7.2 to 7.5(4H,m). 9.36- 
(1H.br) 

In a same way as above, the following compound was obtained. 



40 



*(E)-4-(2-fluorophenyl)-3-butenoic acid 



45 



CH=CHCH,CO a H 



50 



0 Fusing Point (°C): 61 to 62 



55 



0 Value of Elemental Analysis: as 
C0H9FO2 





C 


H 


Theoretical Value: 
Observed Value: 


66.64 
66.75 


5.04 
5.03 
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9 NMRJCDCfa) t ; 

330(2RdJ*&5Hz) ( &17(1H.dU s 6.5Hz,16.6Hz) ( 6.68(1 H,d.J = 16.6Hz), 6.9-7.4(4H.m) f 11.62(1H,br) 
^E>4-(3-fluorophenyl)^ add 



TO 



^^-CH=CHCHaCOaH 



o Fusing Point (°C): 665 to 67 



20 



o Value of Bemental Analysis: as CioHjFCk 




C 


H 


F 


Theoretical Value: 
Observed Value: 


66.64 
66.66 


5.04 
4.95 


10.55 
10.51 



o NMR(CDCb) S ; 

3^8(2H.dJ=6.5Hz f 6.24(1 H.dt, J « 8.5Hz,1 6.2Hz), 6.50(1 H,d.J« 16.2Hz), 7.7-8.4(4Km) f 11.92(1H.br) 
25 '(E)^(4-(me%fthio)phenyl)-3-butenotc add 



30 



CHiS-Q-CH«CHCHaCO,H 



o Fusing Point(°C): 131 to 132 



35 



o Value of Elemental Analysis: as Cu H t 2O2S 




C 


H 


S 




Theoretical Value: 
Observed Value: 


63.43 
63.78 


5.81 
5.78 


15.40 
15.34 


(%) 
(%) 



40 



o NMR(CDCb) * ; 

2.47(3H,s). 3.28{2H,d.J»6Hz), 6.16(1H,dU»7Hz,15Hz). 6.44(1 H,d.J = 15Hz), 7.01 -7.35(4 H,m) 



50 



*(E>4-(4-cyanophenyl-3-butenoic add 



NC 



0 Fusing Point (°C): 111 to 113 



-0-CB. 



CHCKjC0,H 



55 
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0 Value of Elemental Analysis: as Cm H, NO2 




C 


H 


N 


Theoretical Value (%): 
Observed Value (%): 


70.58 
70.81 


4.85 
438 


7.48 
7.41 



o NMR(CDCb) 5 ; 

3.29(2H,dJ = 5.7Hz), 6.34(1 H.dt, J = 5.7Hz,15.8Hz), 6.58(1 H,d,J = 15.8Hz), 7.3-7.7(4H^n), 9.84(1H.br) 



10 



15 



*(E)-4-(4<hlorophenyl)-3-butenolc acid 

ci 



hQ-ch= 



CHCH,CO a H 



o Fusing Point (°C): 118.5 to 110 



20 



25 



o Value of Elemental Analysis: as 




C0H3CI2 








C 


H 


Theoretical Value (%): 


61.08 


4.61 


Observed Value (%): 


61.12 


4.67 



30 



o NMR(C0CI 3 ) S ; 

3.28(2H.d.J = 6.0Hz), 6.19(1H,dU = 6.0Hz,1 6.2Hz), 6.49(1 H.d, J = 1 6.2Hz), 7.1~7.4(4H f m). 1 1.32(1 Kbr) 
*(E)-4-(2-methoxyphenyl)-3-butenoic add 



35 



Q-CH=CHCH,CO,H 
OCH3 



40 



o NMR(CDCI 3 ) t ; 

3.31 (2H.dd.J = 1.0Hz.7.0Hz) 3.86 (3H,S) 627 (1 H.dt, J 55 7.0Hz, 16.3Hz) 6.7-7.5 (5H,m) 10.5 (1H.br) 



•(EH-(3-methoxyphenyl)-3-butenoic add 



50 



CH,0 



CH=CHCH a CO a H 



0 Fusing Point (°C): 96.5 - 97.5 



55 
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o Value of Elemental Analysis: as 




CiiHi 2 Oj 








C 


H 


Theoretical Value (%): 


68.74 


629 


Observed Value (%): 


68.92 


6.23 



o NMR(CDCIa) S ! 

70 3.29(2H.d.J»5.7Hz). 3.80<3H.s). 6.28(1 H,dt.J»5.7Hz.1 5.8Hz), 6.45(2H,d.J»15.8Hz). 6.7-73(4H,m), 08- 
(1H.bs) 

•(E)-4-(4-fnethoxyphenyl)-3-butenolc add 



CHsO-f VCH=CHCH a CO a H 



o Fusing Point (°C): 102^-104.5 



o Value of Elemental Analysis: As 




CHH12O3 








C 


H 


Theoretical Value (%) 


68.73 


6.30 


Observed Value (%) 


68.84 


6.20 



o NMR(CDC1 3 ) S ; 

3.26(2H.d.J = 6.8Hz). 3.78<3H.s). 6.10(1H.dU«6.8Hz.16.6Hz), 6.45(1 H.d.J = 16.6Hz). 6.83(2H t d,J 3 8.6Hz), 
7.30(2H,d.J » a6Hz). 1 1 .26(1 HJbt) 

•(E>4-(4*methylphenyl)-3-butenolc add 



CHa ^J--CH = CHCHaCOaH 

o Fusing Point (°C): 113-114 



o Value of Elemental Analysts: as 




CnHi202 








C 


H 


Theoretical Value (%): 


74.97 


6.87 


Observed Value (%): 


74.94 


6.87 



o NMR(COCb) 5 ; 

2.32(3H.s), 3.27(2H.d.J= 7.2Hz), 6.18(1 H,dU»7.2Hz.1 6.2Hz). 6.49(1 H.d,J - 16.2Hz). 7.0~7.4(4Km), 11.0- 
(1H.br) 

55 

•(EH^3 f 4<lrfluorophenyO-34x]tenolc add 
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CH=CHCHaC0 3 H 



. o Fusing Point (°C): 95 - 96 



TO 



o Value of Elemental Analysis: As 




C10H8F2O2 








C 


H 


Theoretical Value (%) 


60.61 


4.07 


Observed Value (%) 


60.85 


4.02 



o NMR(CDCb) 5 ; 

3.28 (2H.dj = 8Hz) 6.10 (1H,dt.J = 8Hz,16Hz) 6.24 (1H,dJ = 16Hz) 6.9 • 7.3 (3H,m) 
*(E)-4-(3/^dimethoxypheny))-3-butenoic acid 



CH 3 JQ-^\-CH = CHCH 3 CQ a H 



o NMR(CDCIj) i ; 

3.24(2H.d.J= 6.5Hz). 3.82(3H.s), 3.84(3H.s). 6.06(1 H.dt.J = 6.5Hz.1 6.2Hz). 6.40(1 H.d.J = 1 6.2Hz). 6.8-7.0- 
30 (3H.m). 8.40(1 Hir) 



•(E)-4-(3.4-methylen9dioxyphenyl)-3-butenoic acid 



0^^^CH=CHCHaC0,H 

40 

o Fusing Point (°C): 114 -115 



o Value of Elemental Analysis: As 




CuHtoC* 








C 


H 


Theoretical Value (%) 


64.07 


4.89 


Observed Value (%) 


64.28 


4.95 



50 

o NMR(CDCb) a ; 3.22(2Kd,J = 8Hz) 5.90(2H,S) 6.00(1 H,dt,J = 8Hz,16Hz) 6.36(1 H f d J »16Hz) 6.6 - 6.9- 
(3H,m) 

*(E)-4-(3 t 4-methylenedioxy)phenyI-3-butenoic acid 
55 
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CXX 



CH»CHCHaCQ 3 H 



o Fusing Point (°C): 114 - 115 



o Value of Elemental Analysis: as 




C11H10C+ 








C 


H 


Theoretical Value (%): 


65.44 


5.49 


Observed Value (%): 


65.56 


5.61 



0 NMR(CDCI 3 ) S ; 3.20 (2H,d,J = 8Hz) 4.18 (3H.S) 6.00(1 H.dU = 8Hz,16Hz) 6.32 (1H,d,J«16Hz) 6.6 
(3H,m) 

'(E)-4-(3,4-dichlorophenyl)-3-butenolc acid 



Cl-^^-CH=CHCH a CQ a H 



o Fusing Point (°C): 77 -78 



o Value of Elemental Analysis: As CioH«C1a 




C 


H 


CI 


Theoretical Value (%) 
Observed Value (%) 


51.98 
52.21 


3.49 
3.47 


30.68 
30.57 



o nm^cdcIj) a : 

3.30(2H.cU = 6.5Hz), 6.26(1 H.dt,J=8.5Hz,15.8Hz), 7.1~7.5(3H.m), 9.8(1 H.br) 
"(E)-4-(3.4.5-trimethoxyphenyl)-3-butanoic add 



CH»0 

CH,0-^\-CH=CHCH 3 COaH 
CHaO 



o Fusing Point fC): 85-87 



82 



EP 0 344 577 A2 



o Value of Elemental Analysts: as 




CuHuCs 








C 


H 


Theoretical Value (%): 


6139 


6.39 


Observed Value (%): 


6150 


6.33 



0 NMR(CDCb) 6 : 3.26 (2H,d J = 8H2) 
10 3.80 (3H.S), 3.84 (8H.S) 6.08 (1 H.dt J « 8Hz,1 6Hz) 6.44 (1 H,d,J » 1 6Hz) 6.56 (2H.S) 

■(EW4^imethylamlno)phenyl)-3-butenolc add 



15 



CH 3 \ 



CH, 



-Q-a- 



CHCH.C0,H 



20 



o Fusing Point (°C): 203 - 204 



25 



0 Value of Elemental Analysis: As C12H15O2N 




C 


H 


N 


Theoretical Value (%) 
Observed Value (%) 


70.22 
70.36 


7.37 
721 


6.B2 
6.73 



3Q 0 NMR(CDCI 3 ) « : 

2.94(6H.s). 3.25(2H,d,J»7Hz), 6.00(1 H,dt,J = -7Hz,1 6Hz), 6.40(1 H.d. J = 16Hz), 6.55-6.75(2H,m). 7.18-7.35- 
(2H,m) 



*(E)^4-(acetylamino)phenyl)-3-butenoic acid 



35 



CH,C0NH-^-CH=CHCHaCO 2 H 



40 



o Fusing Point (°C): 216 - 217 



0 Value of Elemental Analysis: as CtjHiaCaN 




C 


H 


N 


Theoretical Value (%): 
Observed Value (%): 


65.74 
65.89 


5.98 
5.93 


6.39 
624 



50 o NMR(DMSO) S : 

2.02(3H,s). 3.13(2H,d,J = 6Hz}, 6.12(1H,dt.J = 6Hz.16Hz), 6.40(1 H.d.J » 16Hz), 7.1 4~7.60(4H.m) 
*(E)-4-(4-methoxycarbony)phenyl)-3-butenoic acid 



55 
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CH 3 0 3 C 



CHCHaCQaH 



o Fusing Point (°C): 11&5 - 121 



10 



o Value of Eementai Analysis: As 




C12H12O4 








C 


H 


Theoretical Value (%) 


65.44 


5.49 


Observed Value (%) 


65.65 


5.42 



75 



o NMR(CDCIa) * : 

3.30(2H,d,J«6.1H). 3.88(3H,s), 6.33(1 H,dt,J« 6.1 Hz. 15.5 Hz), 6.56(1 H.dJ » 1 5.5Hz), 7.3~7.5(2H,m), 7.8-8.1- 
(2H.m), 9.45(1 H,br) 



20 



•(E)^(4<arbarnoyl)pheny,>3-butenoic acid 



HaNCQ 



'-Q-CB- 



CHCHaCQaH 



25 



o Fusing Point (°C): 247 - 249 



30 



o Value of Elemental Analysis: as Ci i Hi i NO3 




C 


H 


N 


Theoretical Value (%): 
Observed Value (%): 


64.38 
64.54 


5.40 
538 


6.83 
6.78 



35 



o NMR(DMSO-d«)«: 

3.20(2H.d,J = 5.8Hz), 8.34(1 H.dU»5.8Hz,15.8Hz). 6.66(1 H,d,J = 15.8Hz). 7.W.6(3H t m). 7.6-8.1 (3H.m) 
'(E)^((2^sopropyloxy^methoxy-3^Tiethyl)phenyl-3-but9noic acid 



40 



45 



CH30-Q-CH=CHCHaCO a H 
CHa'^QCHtfH,), 



o Fusing Point (°C): 116-117 



50 



55 



o Value of Elemental Analysis: As 




CisHaoOi 








C 


H 


Theoretical Value (%) 


68.16 


7.63 


Observed Value (%) 


68.22 


7.68 
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o NMR(CDC!3) t ; 

1 26(6H f d f J = 7Hz), 2.1 2(3ris). 3.26(2H.dd. J = 1 Hz,6Hz). 3.80(3H. s), 4.1 0(1 HJieptetJ = 7Hz), 6.06- 
(1H f dtJ = 6Hz.17Hz), 6.54<1H,d.J = 9Hz), 6.68(1 H.d.J = 17Hz), 7.22(1 H.d.J=9Hz), a40(1H,br) 

5 Manufacturing Examples 2 



N-(2-(N'-me%^N'-(2-{3,4Klimetto 



8.08 g of hydroiodic acid of N-methy!-(2-((3,4-dimethoxyphenyl))ethy!)amine. &46 g of N-(4- 
20 bromobutyl)phthaJimide, 8.29 g of potassium carbonate and 50 ml of N.N-dimethylformamide were mixed 
and the mixture was stirred at 80 °C for 4 hours. After completion of reaction the mixture was diluted with 
water and extracted with chloroform. After drying with sulfuric anhydride of magnesium, it was filtered and 
the solvent was distilled out The residue was purified by means of silica gel column chromatography 
(solvent; chloroform : methanol 3 100 : 1) and 9.44 g of the marked compouond (yield: 95%) was obtained 
25 as yellowish oiiy matter. 
NMR (CDCb) « : 

1.3-1.9(4H.m). 2.2-2.9(9H,m) 3.65(2H.t.J = 6.8Hz), 3.78(3H.S). 3.81 (3H,S) 6.5-6.9(3 Hjn) t 7.5-7.9(4H,m) 



30 Manufacturing Examples 3 



N-methyl-N-(2-(3 t 4<limethoxyphenyl)ethyl)-1 t 4-butandediamlne 



9.44 g of N-(4-(N'-methyl-N'-(3,4-dimethoxyphenyl)ethyl)amino)butyl)phthalimide as obtained in the 
manufacturing example 2 and 1 21 ml of monohydrate of hydrazine were dissolved into 50 ml of methanol 
and the solution was refluxed with heat for 2 hours. After cooling down to room temperature, the deposit 

45 was filtered and the methanol was distilled off. To this was added aqueous solution of caustic soda and 
extraction was made with chloroform; then dried up with potassium carbonate anhydride. The solvent was 
distilled off and the residue was purified by means of silica gel column chromatography (solvent chloroform 
: methanol : non-diluted aqueous ammonia =» 100:10:1) and 5.21 g of the marked compound (yield: 82%) 
was obtained as yellowish oily matter. 

50 NMR (CDCb) 6 ; 

1.3~1.8(4H. m ) . 2^-2.9 (11H.m) 3.26(2H,bs). 3.84 (3H,S) 3.87(3H,s), 6.5~6.9(3H.m) 

The below shown compound was obtained in the same way as shown above. 
N-methyhN-(2-(3,4-dimethoxyphenyI)ethyl)-1^-ethylenediamlne (yellow oil). 

N-(3-aminopropyl)-3-(3,4-dimethoxyphenyl)pyrroIidine (yellow oil) and N-isopropyl-N-(2-phenylethyl)-1»3-pro- 
55 panediamine (yellow oil). They have the following formulae, respectively. Results of NMR analysis are 
shown, respectively. 
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5 



NMR (CDCb) J ; 1.75(2H,bs). 2.1 -2^(1 1Hjn) 3.85(3H,s). 3.87(3H,S). 6.5-6.8(3H,m) 



TO 




o<*ti 



15 



NMR (CDCI 3 ) S ; 15-3.5 (15H.m) 3.83 (3H.S). 3.86 (3H.s) 6.76 (3H.S) 



20 



NMR (CDCh) 5 ; 0.98 (3H,d.J = 7Hz) 1.04 (3H,d,J = 7Hz) 1.5- 1.8(2H,m) 2.1- 3.4(11H,m) 6.9-7.4(5H,m) 
25 Manufacturing Example 4 
N-methyl-N^S^Imetto^ 

30 



3.87 g of N-methyl-N-{2-{3.4-dImethoxyphenyi)ethyl)-1,3-propanediamine and 15 ml of acetone were 
dissolved into 50 ml of ethanol. To this was added 0.1 g of platinum oxide and then hydrogenetion was 
made at room temperature and under pressure of 3 kg/cm 2 . At the end of 3 hours catalyst was concentrated 
after filtering and 4.52 g of marked compound was obtained as yellow oily matter (yield: 100%). 
40 o NMR (CDCb) & ; 1.06 (3H,d.J = 7Hz) 1.5-1.9 (2H f m) 2.2 - 2.9 (13H, m) 3.83 (3H.5) 3.88 (3H t s) 6.6 - 6.9 
(3H,m) 



Manufacturing Examples 5 



(E>N-(3-chloropropyl)-3-(4-f!uorobenzilfdene-2»pyrrondlnone 



0.96 g of 60% sodium hydroxide, 2.58 ml of 1-chloro-3-iodopropane and 20 ml of N,N-dJmethytfor- 
mamide were mixed and the moxture was stirred at room temperature. To which 3.82 g of (EKH4- 




35 



50 



.0 




55 
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10 



15 



25 



30 



45 



fluoroben2flldene)-2-pyrroGdinone dissolved into 20 ml of N.N-dimethylfonmamide was added dropwise and 
stirred for 3 hours. After completion of reaction, the product was put into ice water and extracted with ethyl 
acetate. After water washing, It was dried up with magnesium of sulfuric anhydride and the solvent was 
distilled off. The residue was purified by means of silica gel column chromatography (solvent; n-hexane : 
ethyl acetate = 3:2) and 3.55 g of the marked compound (yield: 66%) was obtained as white solid matter, 
o NMR (CDCb) S ; 

1 .9 -2.3(2H,m), 2.9-32(2H.m) ( 3.4-3.7(6H,m), 6.9~7.6(5H,m) 

By the same method as above, the following compound was obtained 



"(EVN-(3<hloropropyf)-3-(3,4^methylenedioxy)ben2ilidene-2-pyiTOlidinone 

>U 




^„^L 0 1 xch,),-ci 



2Q o Yellowish solid matter 
o NMR (CDCb) 6 ; 

1.9 -2.3(2H.m), 2.9-32(2H,m), 3.4-3.7(6H t m) l 5.99(2H,s), 6.7-7.1 (3 H,m). 7.1 -7.3(1 H,m) 



*(E>N-(3-chloropropyl-3-(4<yanobenziKdeneh2-pyiTOlidinone 




o NMR {CDCb) 6 ; 

35 1 .9 -2.3(2H jn). 2.9-32(2H.m), 3.4~3.8(6H,m). 72-7.4(1 H f m), 7.4-7.8(4H.m) 
Manufacturing Example 6 

^ (E)-N^3-chloropropyl)-3-(4»fluorophenyl)propeneamide 



F -^-CH=CH-CONH-(CH a ) ,-Cl 



Mixture of 4.15 g of 3-(4-fluorophenyl) propylenic acid, 2.37 ml of thyonyl chloride and 20 ml of 
benzene was refluxed with heat for 3 hours. After concentration under reduced pressure, a coarse acid 
chloride was obtained. It was then dissolved into 20 ml of dichlormethane and the dissolved was added 

50 dropwise under Incubation on ice into a mixture of 423 g of 3-chloropropylamine hydrochloric acid, 10.47 
ml of N f N-diisopropylethylamine and 50 ml of dichlormethane. At the end of 1 hour, it was concentrated 
under reduced pressure. After dilution with water, extraction was effectuated with ethyi acetate. This was 
washed with diluted hydrochloric acid and saturated aqueous sodium bicarbonate, and then dried with 
magnesium of sulfuric anhydride. The solvent was distilled off and the residue was purified by silica g&l 

55 column chromatography (solvent n-hexane : ethyl acetate » 3 : 2) and 5.73 g of the marked compound 
(yield: 95%) was obtained as white solid, 
o NMR (CDCb) a : 

1.9 -2.3(2H.m), 3.3-3.7(4 H,m), 820(1 H.br), 6.32(1 H.d,J = 15.8Hz), 6.8 -7.1(2H,m), 72. -7.7(3H,m) 
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Working Example 1 



(E)-^^N'H2^.3<nmethoxypte^ 



10 



F -Q-CH-CH-CHaCOMH-CCHa) a-N-(CHa) a -Q-OCH 

CHa OCHa 



75 



20 



25 



A mixture of 30.0 g of (E)-4-<4-fluorophenyJ)-3-butenoic acid. 14.6 m! of thyonyl chloride and 350 ml of 
benzene was refluxed with heat for 2 hours. Concentration under reduced pressure gave a coarse acid 
chloride. It was dissolved into 200 ml of dichlormethane and the dissolved was then added dropwise, under 
incubation on ice. Into a mixture of 47.1 g of N-methyl-N-(2-(3 ( 4-dlmethoxyphenyl)ethyl-1,3-propanedlamine i 
26.3 g of potassium carbonate anhydride and 400 ml of dichlormethane. After 30 minutes the temperature 
was lowered down to room temperature and the mixture was stirred for 30 minutes. After completion of 
reaction water was added, extraction was made with chloroform and drying applied with sulfuric anhydride 
of sodium. The solvent was distilled off and the residue was purified by means of silica gel column 
chromatography (solvent chloroform : methanol = 25 : 1) and 55.3 g of the marked compound (yoeld: 
79%) was obtained as yellow oily matter, 
o NMR (CDCb) 5 ; 

1.5 -1.8(2H,m), 2.18(3H.s). 2.3-2.8(6H.m), 3.04(2H,d, J = 6.8Hz) f Z2 ~3.5(2H.m), 3.84(3H,s), 3.86(3H,s), 6.12- 
(1H,dU = 6.8Hz,1 5.2Hz), 6.48(1 H.d, J = 1 5.2Hz), 7.6-7.8(3 H,m). 7.8-8.1 (2H,m), 8.1 -8.4<3H,m) 



30 



35 



40 



Working Example 2 

(EVN-(3-((N'-(2^3.4^lmethoxyphen^ 
dihydrochloride 

P -sQ-CH=CH-CHaCONH-(CH 3 ) ,-N- (CH,) a -Q-OCHa 



OCHa 



2HCI 



45 



50 



55 



55.3 g of (E)-N-)3-((N'K2-(3.4^imeth^^ 
buteneamide as obtained under the working example 1 was dissolved into 100 ml of methanol, to which was 
added methanolhydrogen chloride. Further ether was added thereto to crystallize and 56.1 g of marked 
compound was obtained (yield: 86%) as slightly yellow powder, 
o Fusing Point (°C): 101 



o Value of Elemental Analysis: as C^HaoFCfeNaOa 




C 


H 


N 


F 




Theoretical Value 
Observed Value 


59.13 
59.13 


6.82 
6.83 


5.75 
5.60 


3.89 
3.91 


(%) 
(%) 
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Working Example 3 - 69 

The following compounds were produced by the same method as In the working example 1 above. 

5 

Working Example 3 
(EVN^^N^-fl^lmethoxyph 

TO 

^-CH=CH-CONH-(CH 3 ) 9 -N-(CH 3 ) , hTVoCIU 

CH, 0CH 3 

o Yellow oily matter 
20 ° NMR (CDCI 3 ) i ; 

1.5 -1.9(2H,m). 2.31(3H.s). 2.4-2.8(6 H,m), 3.5 ~3.6(2H,m), 3.76<3H,s). 3.84<3H,s). 6.18(1H.d,J 3 16Hz), 
6.6-6.8(3H,m), 6.6 -6,8(3^). 7.0~7.6(7H.m) 

Working Example 4 

25 

(E>N-(((3-((N'-(2^3.4^imetho 
propeneamide 

30 

C H 3 0-Qh-CH=CH-CONH-(CH a ) 3 -N-(CH I ),-Q-OCH a 
CH,0 CH, OCH, 

o Yellow oily matter 
o NMR (COCIa) S ; 

40 1.6 ~2.0(2H,m). 2.29(3H.s). 2.3-2.8(6H,m), Z2 -3.5(2H,m), 3.76(3H,s), 3.78(3H,s). 331 (6H^), 6.44- 
(1 H.d.J « 1 6Hz). 6.7-7.2(6H,m), 7.50(1 H.d.J = 1 6Hz) 

Working Example 5 

(E)-N-((3-((N -(2-(3,4Kjimethoxyphenyl)ethyl)-N *methyl)amino)propyl))-3-(2,6<lichlorophenylpropaneamide 




50 

CH*CH-CONH-(CH 3 ) 3 -N-(CH 3 ) 3 -/ V0CH 3 
CI CH 3 'GCH 3 



-Q- 



55 



o Yellow oily matter 
o NMR (CDCb) a : 



89 



EP 0 344 577 A2 

1.6 -2.0(2H,m), 2.42(3H»), 2*-2.9(6H.m) f 3.3 -3.6(2H.m), 3.80{3H,5), 3.840H.3), 8.40(1HdJ.18Hz), 
6.6-6.8(3H.m), 6.9 -7^5H.m) 

Working Example 6 
6 ~"~ ~ 

(E>N-(((3-<(N'K2-(3>dfo 
propeneamide 

10 

^QCH, 

■CH-CH-C0HH-(CH«)3-H-(CH2).-Q-0CHi 



CHaO CH, QCH 3 



o Yellow oily matter 
20 o NMR (CDCIa) 5 ; 

1.5 -1.9(2H,m). 2.30(3H.s), 2L4~2.8(6H.m), 3.2 -3.5{2H,m). 3.72(3H,s). 3.76(3H,s). 3.78(3H,s), 3.80(3H,s), 
6.30(1 H,d.J = 18Hz), 6.6-7.3(8H,m), 7.7(1 H.d ,J = 1 8Hz) 

Working Example 7 

25 

(E)-N-((3-((N # -(2-(3 t 4<Kmethoxyphenyl)eth^^ 



F-^^-CH=CH-CONH-(CHa)a-N-(CH a )a-^J-OCHa 

CHa OCHa 

35 

o Light yellowish oily matter 
o nmr (CDCb) a ; 

1.5 -1.9(2H,m), 2.28(3H,s). 2.3~2.8(6H f m), 3.3 ~3.6(2H,m), 3.72(3H,s), 3.80(3H.s). 6.12(1H.d.J = 18Hz). 6.72- 
(3H,s). 6.8 -7.6<6H,m) 

40 

Working Example 8 
(EhN-(((3-((N'H2H3,4^lmethox^ 

45 



"^-CH»CH-CONH-(CH a ) 3 -N-(CH a ) a -^-OCH: 

CH, QCH, 



55 o Yellow oily matter 
o NMR (CDCb) i ; 

1.6 -1.9(2H.m), 2^4(3H,s). £4~2£(6H.m) f 3.3 -3.6(2H,m). 3.72(3H.s) f 3.81(3hU), 6.09(1 H,d,J«14Hz), 
6.6-6.8(3H t m), 63 ~7.6<6H.m) 
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Working Example 9 

(E)-N^(3^(N^2^,4Hjimeftoxyphenyf)eft 



5 



NC-^-CH=CH-CONH-(CH a ) 3 -N-(CH a ) 3 -Q-OCH a 
" " CH, 0CH»- 



o Light yellowish oily matter 
75 o NMR (CDCb) a ; 

1.6 -2.0{2H,m), Z30(3H,s). 2.4~3.0(6H.m), 3.3 -3.6(2H.m), 3.72(3H,s). 3.84(3H,s). 6.14{1H f d.J = 18H2), 6.72- 
(3H,s), 7.2 ~7.9(6H,m) 

Working Example 10 

20 

(E>N-(((3-((N'-(2^3,4Hjimeft 

^-CH=CH-CONH-(CH.) ,-N-(CH.) a -^-OCIU 

oo 

o Yellow oily matter 
o NMR (CDCb) 6 ; 

1.6 -1.9(2H.m). 2-30(3H,s). 2.4-2.8(6 H.m), 3.3 -3.6(2H,m). 3.69(3H.s), 3.81 (3H.s), 6J20(1 H,d J » 1 5Hz), 6.68- 
35 (3H,s). 7.1 ~7.7(6H,m) 

Working Example 11 
40 (E)-N-((3-((N'^2-(3.4^lmethoxyphenyl)^ 

HC. 



45 



^^-CH=CH-CHaCONH- (CHa) *-N- (CHa) , -Q" 0CH ' 



I 

CHa OCHa 

50 

o Brown oily matter , 
o NMR (CDCI 3 ) 5 ; 

1.5 -1.9(2H,m), 2.14(3H f s). 2.4~2.8(6H,m). 3.02(2H,d, J = 6.8H2), 3.2 ~3.5(2H,m), 3.84(3H,s), 3.86(3H f s), 6.1 
-6.9(5H,m), 7.W.7(5H,m) 

55 

Working Example 12 
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5 Q^CH=CH-CH 5 C0NH-(CHO3-N-(CH 3 )a-Q-QCHa 
CN ■ CH* OCH, 

TO 

o Yellow oily matter 
o NMR (CDQa) 5 ; 

1.5 ~1.9(2H,m), 2.13(3H,s), 2.4-2.8(6H f m), 3.06<2H,d,J = 6.8Hz), 3.2 -3.5(2H,m) t 3.82(3H,s), 3.86(3H,s), 6.48- 
(1 H.dtJ »6.8Hz,1 6.2Hz), 6.7 -6.9(4H,m). 7.1 '~7.7(5H,m) 

75 

Working Example 13 

(EhN-(((3-((N^(2-(3,4-dimethoxyphenyQet^ 
20 propeneamide 

^ r VcH=CH-C0NH-(CH 2 ) a -N-(CH 2 ) a -^-0CH3 



I 

CF 3 CH, ^0CH ; 



30 o Yellow oily matter 
o NMR (CDCIa) S ; 

1.6 -1£(2Hjn), 2.30(3H,s). £4~23(6H,m). 3.3 ~3.8(2H,m). 3.71 (3H.s). 3.79(3H,s), 6.10(1H.dJ-16Hz) t 
6.6-6.8{3H^n), 7.2-7.8(6H.m) 

35 Working Example 14 
propeneamide 

40 

^-CH=CH-CONH-(CH a ) 3 -N-(CH a ) , -Q-QCH, 

CH 3 OCHa 



0 Yellow oily matter 
50 o NMR (CDCI3) S ; 

1.6 -2.0(2H.m), 2.32(3H,s), 2.4-2^(6H,m), Z2 -3.7(2H,m), 3.74{3H.s), 3.84(3^5), 6.16(1 H,d.J» 18Hz), 6.76- 
(3H,s). 720(1 HJbt). 7.4-7.8(6H,m) 

^ Working Example 15 

(E)-N-(((3^(NK2-(3,4Kjimeth(^ 
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CH=CH-CONH-(CH a ) ,-N- (CH a ) 9 -Q-OCH, 

CH, OCH, 



o Yellow oily matter 
o NMR (CDCb) * ; 

1.7 -2.0(2H,m), 2.42(3H,s), 2.5-2.9(6H.m). 3.4 -3.9(2H.m), 3.71(3H,s), 3.76(3H.s), 6.30(1 H.dJ* 16Hz), 6.76- 
10 (3H,s), 72(1 HJbr). 7.4 -&0(8H,m) 

Working Example 16 
15 (E)-N-(((3-((N'-(2-(3 t 4Klimethoxyphenyl^^ 

Cl -Q-CH=CH-CONH- (CH,) ,-N- (CH a ) » -^-OCH, 

CH, OCH, 

o Yellow oily matter 
25 o NMR (CDCb) 6 ; 

1.6 -1.9(2H,m), 2.34(3Ks). 2.4-2.9(6 H,m). 3.3 -3.6(2H.m), 3.76(3H.s). 3.84(3H.s). 6.10(1 H.d.J = 16Hz). 
6.7~6.9(3H,m), 72(1 H.br), 7.3 -7.6(5H,m) 

Working Example 17 

30 

(E)-N-(((3-((N'^2H3 t 4^lmetto^ 
propeneamide 

35 

o 

CH ,_S -^-CH=CH-CONH-(CH 3 ) ,-N-(CH 2 ) 2 -Q-OCH, 
0 CH, 0CH 3 



o Yellow oily matter 
45 o NMR (CDCb) 3 ; 

1.6 -2.0(2H.m) ( 2.38(3H,s), 2.4-2.9(6 H,m), 3.08(3H,s), 3.3 -3.6(2H,m), 3.76(3H,s), 3.87(3H,s), 822- 
(1H,d,J = 16Hz), 6.7-6.8(3H.m), 7.36(1 H.br). 7.4-7.7(3 H t m), 7.8~8.0(2H,m) 

Working Example 18 

50 

(EVN-(((3-((N'-(2-(3>dimetho^ 



55 
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0 a H-Q-CH-CH-C0NH-(CHa) a -N-(CHa)a-O-° CH ' 

W CHa OCHa 

5 

o Yellow oily matter 
o NMR (CDCI 3 ) 5 ; 

1.5 -Z0(2H.m), 2^2(3Rs). 2.4-2*(6H,m) f 3.3 -3.6(2H.m) f 3.71(3H.s), 3.82(3H,s). e.lOflHAJ-ieHz), 
10 6.6~6.8(3H.m). 72 -7.6(4H,m). 8.0-8.2(2H,m) 

Working Example 19 

J5 (EhN'H((3-((N'-(2K3,4^1metto^ 
propeneamlde 

Cl -/^-CH=CH-CONH-(CH a ) a-N-(CHa) 2 -^Q-OCH, 
CI CHa OCH, 



25 

o Slightly yellow oil matter 
o NMR(CDCI 3 ) & ; 

1.6 H.9(2H,m), 2.30(3H,s). 2.4~2.8(6H,m), 3.3 -3.6(2H,m). 3.72(3H t s), 3.82(3H,s). 6.02(1 H,cU»18Hz), 6.70- 
(3H,s), 7.1 -7.6(5H,m) 

30 

Working Example 20 



35 



(E>N-(((3-((N'-<2'(3 < 4-dlmethoxyphenyl)ethyl)-N -methyl)amlno)propyl))HH3,4>dlchlorophenyl)-3- 
buteneamide 



Cl -^^-CH=CH-CH,CONH-(CH a ) a-N-(CHa) a 



OCHa 

Cl' CHa ^OCH, 



o Yellow oily matter 
o NMR(COCb) S ; 

1.5 -1.8<2H.m), 2^0 (3H,s), 2.4~2.8(6H,m), 2.99(2H,d. J»7Hz), 32 -3.5<2H.m) 3.82(3H,s). 3.84(3H.s). 6.18- 
(iH.dt. J = 7Hz.16Hz). 6.38(1 H,d. J»16Hz), 6.5 -6.9(3H.m), 7.0~7.4(4H,m) 

Working example 21 

(E)-N-(((3^(NH2^,4-dlmethoxyphenyl)ethyl>-N'memy0amlno)propy0 
propeneamide 
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CH a S-^-CH*CH-CONH-(CH a ) a -N-(CH a ) 3 -Q-OCH 3 

CH 3 OCH, 

5 

o White Crystal 
o NMR(CDC1j) S \ 

1.5 ~1.9(2H.m) t 232(3H.s). 2.4~23(9H,m), 3.2 ~3.6(2H,m), 3.75(3H,s), 3.82(3H,s). 60)8(1 KdJ- 16Hz), 
10 6.6-6.8{3H,m). 7,0 -7 J(6H,m) 

Working Example 22 

7 5 (E)-rH((3-((N'^2-3.4^ 
propeneamide 



• CO. 



25 

o Yellow oily matter 
o NMR(CDCb) a ; 

1.5 -2.0(2H.m). 2.32(3H.s). 2.4~2.8(6H.m), 22 -3.6(2H.m). 3.76(3H,s). 3.84<3H,s). 5.94(2Ks), 5.96- 
M (1 H.d.J * 1 6Hz). 6.6-7.2(8H.m). 7.40(1 H.d.J * 16Hz) 

Working Example 23 

(EhN-tt^ttN^^S.AKjimethoxyphenyQethylhN methyl)amino)propyl)))-3»(4-methoxyphenyl)propeneamide 



35 



40 



CH30-^-CH=CH-C0NH-(CH a ),-lj-(CH a ) a -^-0CH 



CH, OCH, 



0 Yellow oily matter 
o NMR(COCl3) * : 

45 1.6 -1.9(2H.m), 2.36(3H.s). 2.3-2.8(6H,m), 3.3 -3.6(2H,m). 3.76(3H.s), 3.80(3H,s). 3.82(3H,s), 6.06- 
(1H,dJ = 16)(Hz). 6.6-6^(5H.m). 7.02(1 H.br), 12 -7.6(3H.m) 

Working Example 24 

50 

(E)-N-(((3-((N-(2-(3 t 4Kiimet^ 



55 
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CI 

f3- CH * CH - C0HH " (CHa) 3 i- (CH3) * -C/~ 0CH9 

CHa OCH 3 

Yellow oily matter 
o NMR(CDCb) * ; 

,o 1.5 -2.0(2^), 232(3H,s), 2.4-2£(6H.m), 3.2 ~3.6(2H.m), 3.72(3H ( s), 3.82(3H,s), 6.08(1 H,d,J« 16Hz), 
6.6~6.8(3H.m), 7.1 ~7.5(6H,m) 

Working Example 25 

(E)-N-(((3-((N-(2-(3,4^methoxyphenyl)ethyl)-N methyQamlnolpropyOj^^^methylphenyQpropeneamide 

CH 3 -Q-CH-CH-COHH-(CHa) ,-N-(CH a ) a -<^VoCH 3 

CH 3 OCH, 

25 

o Slightly yellowish oily matter 
o NMR(CDCb) * ; 

1.5 -1.9(2H.m), 2.30(3H,s), 2.32(3H,s), 2.4 -2.8(6H,m), 3.3-3.6(2H.m). 3.74(3H.s) 3.82(3H,s) f 6.16- 
(1 H.d.J = 17Hz), 6.6 -6.8(3H,m), 7.0^7.5(5H,m) 7.50(1 H.d.Jd = 17Hz) 

30 

Working Example 26 

(EhN-(((3^(N'H2-(3.4^Imethoxyphen 
3S propeneamide 

CH 3 0 -^^-CH=CH-CONH-(CH 3 ) ,-N- (CH a )' 3 -Q-0CH 3 

CH 3 0CH 3 



45 

o Slightly yellowish matter 
o NMR(CDCI 3 ) 5 ; 

1.5 ~1.9(2H,m). 2.32(3H,s), 2.4~2.8(6H,m), 3.3 -3.6(2H,m). 3.78(3H,s), 3.86(3H.s) 3.92(3H.s). 6.00- 
(1H f d.J = 17H2), 6.7-7.5(7H f m), 7.46(1 H.d.J»17Hz) 

50 

Working Example 27 , 
(EhN-(((3-{(N'^2-{3^imethoxyph^ 

55 
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Q-CH»CH-CHaC0HH-(C«O»-H-(CHa)a-^-0CH3 

CH, OCH, ■ 

5 

o Yellow oily matter 
o NMR(CDCb) S ; 

1.5 -1.9(2H,m) l Z30(3H,s) ( 2.4~2.7(6H,m), 3.10(2H,d.J=8Hz). 3.2 ~3.5(2Km),3.86)6Ks). 6-0 -65(2H.m). 
1Q 6.5 - 6.9(3Km). 7JQ~7J5{SHjr\) 

Working Example 28 

75 (EVN-(((3^(^^ 
^propeneamide 



CH=CH-CONH-(CH,) 3 -N-(CHa) 2 -h^VqcH, 

CIUO' CHa OCH3 

25 

o Slightly yellowish matter 
o NMR(CDCI 3 ) i ; 

1.5 -1.9(2H.m). £20(3H,m), 2.2~2.7(6H,m), 32 -3.5(2H,m), 3.66(9H,s). 3.72(3H.s), 6.16(1 H,dJ«18hz), 
30 6.2-6.7(6^), 7.24(1 H.br). 7.36(1 H.d.J = 1 8Hz) 

Working example 29 

35 (E>N-(((3-((N^2-(3.4<limethoxyphen 

methyl)phe-nyl)-3-buteneamide ^ 

„ CH,Q-Q-CH=CH-CH 1 CONH-(CH 3 ),-N-(CH a ) a '^Q-OCH, 
CH,^ P= ^0-CH(CH,), CH, OCH, 

^ o Yellow oily matter 
o NMR(CDCb) 6 ; 

1.28(6H,d,J»7Hz), 1.5 -1.9(2H,m), 2.10(3H,s), 2.20(3H,s), 2.3 -2.9(6H t m). 3.06(2H, d J » 6Hz), 3.2 -3.5- 
(2H,m), 3.76(3H.s). 3.82(3H,s), 3.84(3H.s). 3.9 -4.3(1 H,m), 6.04( , dt.J = 6Hz,1 6Hz), 6.4 -6.9(5H^i), 7.04- 
(1H,br), 8.23(1 H,d.J = 9Hz) 

50 

Working Example 30 

(E)-N-(((3-((N-(2-(3,4-dimethoxyph 
buteneamide 



i 
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^ j - hQ-och, 



F-/^V-CH=CH-CHaCONH-(CH,) 3 -N-(CH 3 ) a 

CH 3 "OCH, 



o Slightly yellowish oily matter 
o NMR(CDCb) 6 ; 

10 1.5 -1.9(2H,m), 2^4^^), 2.4-2.8(6H,m) 3.04(2H,d f J = 6Hz), 3.1 ~3.5{2H.m). 3-90(6H.s). 6.0 ~6.5(2H,m) f 
6.5 -7.0(5H,m), 7,1-7.4(2H t m) 

Working Example 31 

(E)-N'(((3-((N-(2-(3 t 4>dimethoxyphenyl)ethyt>-N -methyl)amlno)propyl)))-N-methyh3>(3 t 4-dlmethoxyphenyl)- 
propeneamide ~ 



CH 3 0-^Q-CH=CH-COfl-(CH a ) a -N-(CH,) a -HQ-OCH 3 
CH 3 0 CH, CH 3 0CH 3 

25 

0 Slightly yellowish oily matter 
o NMR(CDCh) a ; 

1.7 -2.0(2H,m), £2-Z9(9H,m). 3.04, 3.16(total 3H.br s), 3.84(6H.s) > 3.90(6H.s) 6.6 -7.2(7H,m) 7.66 
30 (1H.d,J = 16Hz) 

Working Example 32 

3S (E>N-(((3-((N^2-(3,4Kiimefo^^ 
propeneamide 

NC-^~CH=CH-CON-(CH,),-N-(CH 3 ) a -Q-OCH: 



40 



^ CH 3 OCH, 

45 0 Yellowish oily matter 
o NMR(CDCb) a ; 

1.0 -1.4<3Km). 1.6~Z0(2H,m), 2^30. 2.34(totaJ 3H,s). 2.4 -2.8(6H.m), 22 -3.6(4H.m), 3.84<6H.s). 6.6-6.9- 
(3H,m). 7.1 0(1 H,d ( J- 18Hz), 7.5-7.8<5H,m) 

50 

Working Example 33 , 

(E)-^((3^(N^2-(3.4<Hmetho>^ 

propeneamide 
55 — ■ ■ ■ ■ 
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!l ~{3-CH=CH-C0N-(CH 3 ) »-H-(CH.) a -Q-OCH, 



CHa "OCH, 



o Slightly yellowish oily matter 
10 - o NMR(CDCI 3 ) « ; 

1.0 -1.3(3H.m). 1.6~2.0(2H.m). 23(3H,br), 2.3~2.8(6H,m) 3.2-3.6(4H,m). 3.80(6fis). 6.6 -6.8(3H.m). 
6.901 H,d,J = 1 6Hz). 7.2-7.6(4H jm). 7.62(1 H.d.J » 1 6Hz) 

Working Example 34 

TS 

(E)-N-(((3-((N'K2-(3.4^imethoxyphenyQeft^^ 
propeneamide 



20 

OCH* 

C H 3 CH 3 ^OCH* 

25 



F CH=CH-CQH- (CHa) ,-N- (CHa) a 1 



o Yellow oily matter 
o NMR(CDCb) « ; 

1.6 -2.0(2H.m), 2£-2.8<9H,m)' 1 3.00. 3.10(total 3H,s). 3.3 -3.6(2H,m). 3.80 (6H.s). 6.6 -6^3H,m). 6.8-7.5- 
30 (6H.m) 

Working Example 35 

35 (EVN-(((3-((N-(2H3,4<l^ 
buteneamide 

F-^-CH=CH-CH a CON-(CH a ) s -N-(CH 3 ) a -^Q-OCH, 

^ CHa CHa OCHa 



^ o Brown oily matter 
o NMR(CDCI 3 ) a ; 

1.5 ~2.0(2H.m). 2.28.2.30(total 3H,s), 2.3 -2.8(6H,m), 2.96(2H,d.J = 8Hz). 3.1 -3.6(5H.m), 3.84(6H,s). 
6.0~6.6(2H.m). 6.6 -7.4(7H,m) 



50 



Working Example 36 



(E)-N-(((3-((N'^2-(3.4KKmetho 
propeneamide 

55 
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, ^-CH=CH-CON-(CH a ),-N-(CHa) a -^^-OCH a 



CH a CH, OCH : 



a Yellow oily matter 
rtr a NMR(CDCla) S ; 

X£ ~2.0(2H,m) ( 2.4~Z9(9H,m), 3.00, 3.12(totaJ 3H.s). 3.3 -3.6(2H,m), 3.80(6H.s), 6.5 -6.8(3^). 6.8-7.4- 
(5H^n). 7.46(lH,d,J»14Hz) 

Working Example 37 

rs 

(E)-N^((3-((N^2«(3,4-dlmethoxyphenylte^ 
propeneamide 



2a 



F-^-CH=CH-CON-(CH a ) 3 -N-(CH a ) a -^^-0CH 



25 



C a H 5 CH» OCH: 



o Yellow oily matter 
o NMR(CDCb) a ; 

a* 1.17,1.24(totaJ 3H,tJ*6Hz), 1 .6~2.0(2H,m), 2.2 ~2.8(9H,m), 3-2~3.6(2H.m), 3.80(6H,s). 6.7 -6.8(4H,m) f 
6.8-7.1 (2H,m), 72 -7.7(3H,m) 

Working Example 38 

35 

(E)-N-(((3-((N^2-(3 t 4<nmefo^ 
buteneamide 

F-^-CH=CH-CH a COfJ-(CH a ) a -N-(CH a ) a -^-OCH a 

C a H 5 CH a OCH, 

45 

o Yellow otly matter 
o NMR(CDCI 3 ) a : 

1.1O.1.160OHJ 2HXJ = 6Hz), 1 .5-1 .9(2H f m), 2.1 -2.8(9H.m), 3.1-3.6(6H,m), 3.82(6H,s), 6.2 -6.4(21^), 
6.6~7.4(7H,m) 

so 

Working Example 39 ' 



(E>N-(((3-((N ^2^.4KJimethoxyphenyl)ethyl)-N «methyl)amlno)propyl)))-N'Cydopentyl'4^4<ycanophenyl'3- 
55 buteneamide "~ 
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NC-Q-CH=CK-CH a CON-(CH a ) 3 -N-(CH 3 ) a -^-OCH 3 



o Yellow oily matter 
q NMR(CDCI 3 ) 3 : 

t0 1-3 ~2.0(10H.m), 22 ~2.8(9H,m). 2.9 -3.4(4H,m). 3.80(3H,s) ( 3.82(3H,s). 3.9 -4.7(1H,br m), 6-2 -e.9(5H,m), 
72 ~7.6(4H,m) 

Working Example 40 

15 , 

(E>N>(((3-((N^(2'(3 t 4<limethoxyphenyl)ethyl)-N >methyl)amino)propyl))>-N'CyclopentyM-K4>methylphenyl>-3> 

buteneamide 



20 



CH 3 -/ n V-CH=CH-CH,ra^(CH a ) ,-N-(CH a ) a -hQ-0CH 3 . 



w A I 

CH 3 ~OCH ; 



25 



o Yellow oily matter 
o NMR(CDCb) « ; 

1.3 -2.0O0H.rn), 22 -2.9(9H,m), 3.0 -3.4(4H.m). 3.80(3H,s), 3.82(3H,s). 3.9 -4.8(1 H,br m) 620- 
00 (1 H.dtJ = 6Hz.1 6Hz), 6.40(1 H.d.J = 1 6Hz). 6.5 ~6.9(3H.m), 6.9 -7.3(4H.m) 

Working Example 41 

35 (E>N-(((3^(N^2-<3.4^lmetho^ 
buteneamide 

£^CH=CH-CH a CON-(CH a ) o-N-(CH a ) a -^Q-OCH, 

CH, OCH, 



45 

o Yellow oily matter 
o NMR(CDCb) 6 ; 

12 -2.0(1 0H,m), 22 -2.9(9H,m), 3.0 -3.4 (4H.m), 3.79(3H.s). 3.81 (H.s). 3.9 -4.7(1 H.br m), 620- 
(1H,dU = 6Hz.16Hz). 6.44(1 H,d. J -16Hz), 6.6 -6.8(3H, m), 7.1 -7.5(5Km) 

50 

Working Example 42 

■■ ■ — / 

(E)-N-(((3-((N'-(2-(3.4-dimethoxypta^ 
55 3-butene amide 
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CH 



aO-£3-CH=CH-CH,CON-(CH a ) »~N-(CH a ) 3 -£\-OCH 3 

(_) CH 3 ' OCH, " 



o Yellow oily matter 
o NMR(CDCb) a ; 

, 0 1.4 ~2.0(10H.m). 2.1 ~2.9(9H,m). 3.1 -3.4(4H,m), 3.76(3H,s). 3.84(3H,s). 3.86(3H.s), 4.0 -4.8(1H,br m). 6.16* 
(1H,dU*6Hz,16Hz), 6.41 (1H.d,J» 16Hz), 6.6 -7.0(5H,m), 7.2~7.4(2H.m) 

Working Example 43 

(^^(((^((N^^^methoxyphenyQethyQ-N *methyl)amino)propyl)))-N*cydopentylmethyl-4>(3 t 4- 
(methlenedioxy)phenyl-3-buteneamfde 



^O-^O^-CH'CH-CH.COJI-aH^.-N-CCH,) ,-Q-OCH, 

I CH, OCH: 



CH 



.-a 



o Yellow oily matter 
30 o NMR(CDCJ 3 ) « ; 

1.0 -1.9(11 Km), £0 -2.8(9^), 3.1 -3.5(6H.m), 3.80(3H,s), 3.82(3H,s). 5.87(2H,s), 6.08- 
(1H.dt.J»6Hz f 16Hz). 6.32(1 H.d.J»16Hz). 6.5~6.9(6H,m) 

Working Example 44 
35 

(EVN-(((3-((N'H2-(3,4Hjimetho^ 
phenyl)-3-buteneamlde 



40 



45 



0^^ J ^CH=CH-CH J 



C0N-(CH a ) 3 -N-(CH 3 ) 3 -h^A-OCH, 
CH, OCH, 

CH a CH=CH a 



50 

o Yellow oily matter , 
o NMR(CDCI 3 ) $ ; 

1.5 -2.0(2H,m). 2^-2£(9H,m), 3.1-3.5(4H,m) 3.8-4.1 (8H,m), 5.0~5.4(2H.m). 5.5 ~5.9(1H.m), 5.97(2H,s). 6.1 
-6.6(2H.m). 6.6-7.0(6H.m) 

55 

Working Example 45 
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phenyKi-buteneamlde 



70 



<o^CXcH=CH-CH a CONHCH 3 ) .-■-(CH.) a ^Q-0CH ; 

CH, ^OCHa 

CHaCHaCH: 



o Yellow oily matter 
75 o NMR(COCb) « ; 

: 0.86,0.90(total 3H,t.J = 7Hz), 1.3-1 .9(4H.m), 2.1 -2.8(9H,m), 2.9-3.5(6H,m), 3.80(3H,s) 3.82(3H,s), 5.86- 
(2H.S), 6.08(1 H,dtJ = 6Hz,16Hz), 6.33(2H,d.J = 16Hz), 6.5-6.9(6H.m) 

W orking Example 46 

20 

(E)-N-(((3-((N'-(2-(3,4<limetho^ 
(methylenedioxy)phenyl)-3-buteneamide 



25 



30 



x 0^^-CH=CH-CH a C0N 




-(CH,)a-N-(CHa)a-Q-OCH ; 

CH, OCHa 



CHaCH (CHa) 

35 

o Yellow oily matter 
o NMR(CDCb) a ; 

1.04(3H.d.J = 7Hz), 1.10(3H.d.J = 7Hz), 1.5 -2.1(3H.m). 2.2-2.8(9H.m), 2.9-3.5(6H,m), 3.78(3H,s), 3.80{3H,s), 
5.94(2H,s), 6.08(1 H,<ft.J « 6Hz,1 6Hz). 6.31(2H,d,J= 16Hz), 6.5-6.9(6H,m) 

40 

Working Example 47 
^ (methylenedioxy)phenyl-3-buteneamide 



50 



x n--^>^CH=CH-CHa 



CON-(CHa)a-N-(CHa)a-Q- 

CH* 

CHa-CH-CH 3 CHa 



OCH: 

0CH 3 



55 



o Yellow oily matter 
o NMR(CDCb) S ; 
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1.06.1.08(totai 3H,<U«7Hz), 1iB,1 -20(total 3H,d.J*7Hz), 1.3 -2.0(4H^n), 2.3 ~2^{9H,m), 3.0-3.4<4am) f 
334<3H.s), 3-86<3Rs). SWKs). 8^<lH.dtJ = 6Hz,16Hz), 6.40(1 H,dJ*16z) 

Working Example 48 

5 

(E)-N-(((3^(N'K2^.4Kto^ 
(methylenedioxy)phenyl)-3-buteneamide 

10 

<q]3CXcH=CH-CH,C0H-(CH») ,-N-(CH,) ,-(3-och, 

X CH, OCH, 



6 



20 o NMR(CDCb) a ; 

0.9 -2.1(12H.m). 22 -2^(9Km). 3.1 -3.4{4H.m), 3.84(3H.s), 3.86(3H,s), 3.9 ~4.40H.br), 5.92(2H,s), 6.1 
~6.5(2H,m), 6.6 ~7.0(6H.m) 

Working Exa mple 49 
2$ 



(E)-N-<(C^ 

phenyj- 3-buteneamide 
30 

^ 0 ^O^CH=CH-CH a C0H-(CH a ) ,-N-(CHr) a 

C(CH,), CH, OCH, 



40 o Yellow oily matter 
o NMR(CDCh) I ; 

1.33(9H,s). 1.5 ~1.9(2H,m) f 2^-2£{9H.m), 3.1 -3.5(4H,m), 3.81(3H.s), 3.83(3H,s). 537(2H,s), 6.08- 
0H.dtJ»6Hz,16Hz), 6.32(1 H,d.J«16Hz), 6.5-6.9(6H,m) 

45 Working Example 50 

(EhN-(((3-((N\2^4<Ilmethox^ 

50 

.0 




^0-^W^CH=CH-CH a CON-(CH a ) ,-N-(CH 3 ) a -/A-OCH, 

55 X | V== \ 

CH, QCH, 
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o Yellow osty matter 
o NMR(CDCl3) 5 ; 

1.1 -2.0(10rim). 22. -2^(9^171), 3-1 ~3.4(4H,m), 3.86(3H,s), 3.88(3H,s) f 3.9 -4.8(1 H.brm). 532{2H*). 6.16- 
(1H,dU = 8Hz.16Hz). 6.41(1H.d f J = 16Hz). 6.8 -7.0(6H,m) 

5 

Working Example 51 

(E>N-(((3-(N(2-(4-methox^ 
to pheny(-3-buteneamide 



0 Yellow oily matter 
NMR(CDCI 3 ) 5 ; 

1.3 -2.0(1 OKm). 2.3(3H.s). 2.3-2.84(6H,m), 3.0~3.32<4rim), 3.72(3H,s). 3.9-4.5(1 H,m), 5.86(2Ks). 6.1- 
(1H,dt J = 6H8.16H«), 6.3(1H.d, J = 16H8); 6.6 -7.16(7H,m). 



Working example 52 

25 

phenyl)-3-buteneamide 



30 



35 

0 Yellow oily matter 
NMR(CDC1 3 ) 5 ; 

1. 3-2.0(1 0H f m)^6)3H.s) l 7.3-2.9(6H f m), 3.6-3.5(4H,m), 3.72(3H,s). 3.92-4.56(1 H.m), 5.86(2H,s). 6.08(1 H, 
dt J = 6.16H8). 6.32(1 H,d.J = 16H8). 6.5-7.24(7Km). 

40 

Working Example S3 

(E)-N-(((3-((N'-(2^lmethoxypte^ 
<5 propeneamide 



CN 

CH 3 0-^-CH=C-CONH-(CH,) 3 -N-(CH 3 ) a -^ VOCH, 



-Q- 



CH,0 CH 3 OCH 



0 Yellow oily matter 
o NMR(CDCb) $ ; 

1..6 -1.9(2H,m), 2.36<3H.s), 2.5-2.9(6H,m), 3.3 -3.6(2H,m), 3.76(3H.s). 3.82(3H,s). 3.90(6H.s), 6.68<3H.s). 
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6.82(1 H4J * 8Hz). 7.40{1 H.ddJ « 3Hz.8Hz). 7.64(1 H.d.J » 3Hz). &1 2(1 H.s). a76(1 H. 
Working Example 54 

5 

propeneamide) 

i 

CH 3 0-^-C=CH-CONH-(CH a ) a -N-(CH a ) 3 -HQ-OCH, 
CH 3 0 CH, OCH, 



o Yellow oily matter 
o NMR(COCb) S ; 

20 1.6 -2.0(2H,m). 2.02(3H.d.J = 2Hz). 2.36(3H. ). 2.4 -2.9(6H,m). 3.3-3.6(2H.m), 3.78(3H,2). 3.80(3H,s). 3.82- 
(3H.s). 3.86(3H.s). 6.5 -6.8(3Hjti). 8.8-7.0(3H.m). 7.08(1 H.d. J =2Hz), 7.60(1 HJx) 

Working Example 55 

25 

(E>N-(((3-((N'-(2-(3,4-dimethoxypheny0ethy^ 

P 

^-C'H=C-CONH-(CH,) ,-N-(CH 3 ) , -Q-0CH, 

CH, OCH, 

35 

o Yellow oily matter 
o NMR(CDCb) a ; 

1.6 ~2.0(2H,m). 2.32(3H,s). 2.*-2.9(6H.m), 3.3 -3.7(2H,m), 3.78(3H,s), 3.82(3H.s). 6.6 -6.8(3H,m), 7.0-7.7- 
40 (6H,m). 8.3(1 H Jar) 

Working Example 56 

45 (E>N-(((3-((N-(2-(3,4Kiim^ 
propeneamide 



CH, • 

F-^-CH=C-CQNH-(CH,),-N-(CH 3 ),-^-OCH ; 

CH. OCH, 

55 

o Yellow oily matter 
o NMR(CDCI 3 ) * ; 
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1.6 -1-9(2Rm), 1^60K<U = 3H2). 2J32(3H,s), 2.4 -2.8(6Km). 3.3~3.6(2H.m), 3»), 3.91(3^), 6JS 
-6.8(3^). 6.8 -7.4(5H.m). 7.70(1 H.br) 

Working Example 57 
(E)-N-(((3^(N'-(2-(3.4Klimetho)cyphen 



70 

CM 

^-CH=C-CONH~(CH a ) S -N-(CH 9 ) a -Q-OCH, 
«■ CH, OCH, 

o Yellow oily matter 
o NMR(CDCb) 5 ; 

20 1.6 -1.9(2H.m), 2.3-2.9(9H.m). 3.3-3.6(2H,m), 3.78(3H,s). 3.84(3H,s), 6.74(3H.s), 7.4 -7.6(2H,m), 7.8-8.0- 
(3H,m). 8.28(1 H.s). 8.90(1 H.br) 

Working Example 58 

25 

(E)-N-(((3-((N'^2^4-dimethoxyphenyQ 



CH a CH=CH* 

o Yellow oily matter 
o NMR(CDCI 3 ) 5 ; 

1.4 -1.8(2H,m), 2.5~2.7(6H,m), 2.9~3.2(4H,m), 3.2~3.5{2H.m), 3.76(3H,s). 5.0 -5.3(2H,m), 5.5-6.6(3H,m), 
6.7-7.4(9H.m) 

40 

Working Example 59 
(E)-N-(((3-((N'^2^,4^imethO)^ 

45 

F -^-CH=CH-CONH-(CH 3 ) S -N-(CH«) , -£\-0CH, 

CH(CHa) a " OCH, 



o Yellow oily matter 

55 o NMR(COCb) 3 ; 

1.01(6H,d,J»7Hz). 1.5 -1.9(2H,m), 2.3 ~2.9(6H,m). 2.9-3.3(1 H.m), 3.3~3.6(2H,m). 3.75(3H.s) t 3.85(3H.s). 
6.04(1 H,d.J-16Hz). 6.5~6.8(3H f m), 6.8~7.7(6H,m) 
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Working Example 60 
(E>N^((3K(N'^^enytethy^ 

F -^^-CH=CH-CONH-(CH a ) >-H- (CHa) * 

o White crystal 
o NMR(CDCb) * . 

75 1 .5 -1 .9(2H,m), 2.30(3H,s), 2.4~2.9(6H.m), 3.3 ~3.6(2H,m), 5.99(1 H.d.J = 16Hz), 6.8-7.6(1 1 H,m) 
Working Example 61 

20 (E)-N-(((3^(N'^2-phenylethyt)-N'-lsopropyO^ 

F CH=CH-C0NH- (CH 3 ) ,-H- (CH a ) , 

CH(CH 3 ), 

o Yellow oily matter 
o NMR(CDCb) 5 ; 

30 0.99(6H.d,J»7Hz) t 1.5 ~1.9(2H,m), 2J5 -2£(6H,m), 2.9-3.3(1 H,m), 3.3-3.6(2H.m). 539(1 H,dJ» 16Hz). 
6.9-7.6(11 Km) 

Working Example 62 

35 

(EVN-MS^N^^^ethoxyphenyQethyiy^ 



40 



F -^^-CH=CH-CONH-(CH a ) 3 -N- (CH,) 3 



CH(CH 3 ) 3 0CH 3 

45 o Yellow oily matter 
o NMR(CDCl 3 ) B ; 

1.02(6H.d.J = 7Hz), 1.5 -1.9(2Km), 2.5 -2.9(6H,m), 2.9-3.3(1 H,m). 3.3-3.6(2H t m). 3.75(3H^), 6.0O- 
(1H.d.J = 16Hz). 6.6 -7.7(10H,m) 

50 Working Example 63 

(E)-^((3^(N'^2^2,5^methoxyphenyl)e% 

55 
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CH 3 0 N 



F-^-CH=CH-CHaCONH-(CH 3 ) s -N-(CH 3 ) a -^ 

- - ru 



CH, OCH: 



o Yellow oily matter 
10 o NMR(CDCI 3 ) « : 

1.5 -1.8(2H.m), 2J6(3H.s), 2.3-2.8(6H,m), 3.00(2H,d, J a 8Hz) t 3.2 -3.5(2H,m), 3.74(6H.s), 5.9 -6.6(2H,m). 
6.0 ~7.6(8H,m) 

Working Example 64 

75 

(E>N-(((3-((N'-(2^3.4-ethylenedio^^ 
buteneamide 



20 



F-Q-CH=CH-CH,CONH-(CH a ) 3 -N-(CH a 

CH, 



0 Slightly brownish oily matter 
o NMR(CDCI 3 ) a ; 

30 1 .5 ~1 .8(2H,m), £1 0 (3H,s). 2.3-2.6(6 H.m), 2.96(2H,d.J = 6Hz), 3.1 ~3.4(2H.m) 4.1 4(4H t s), 5.8 -7.4(1 OH^n) 
Working Example 65 

35 (E)-N-(((3-(4-(3,4^imethox^ 

R -hQ- CH=CH-CH,CONH- (CH 5 ) ,-N^)~-Q-* 0CH ' 

OCH, 

o Light yellow solid 
45 o NMR(CDCl3) * ; 

1 .6 -2.8(1 1 H.m), 2.9 ~3.2(2H,m) ( 3.2 -3.5(2H,m), 3.81 (6H,s). 6.1 5(1 H.dt J = 7Hz,1 6Hz). 6.44(1 H.dJ = 1 6Hz), 
6.6 -7.4 

Working Example 66 

50 

(E)-f^(((3-((M2^ridylte^ 



55 
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-i^-CH«CH-CHiCOHH-(CH a ) 3 -N-(l 

CH, 



o Yellow oily matter 
o NMR(CDCb) J ; 

1.4 -1.8(2H,m). 2.15(3H,s). 23-2.7(6H,m). 3.00(2H.d.J«7Hz). 3.1 -3.5(2H.m). 6.04(1 H.dU=7Hz.16Hz). 
1Q 6J6(1H.d j = 16Hz). 6.7-7 J(7Hjn). a3-&5(2H.m) 

Working Example 67 

J5 (E>N-(H2^3,4Klimethoxyphenyl)ethyl)piperidlne-4-yl)-3-(fluorophenyl)propeneamide 

* 

f ^O" ch=ch " C0NH "O , " (cH3)2 ~O~ I3CH3 



25 o White solid 
q NMR(CDCb) *; 

1.3 -1.8(2H,m). 1-9-2.4(6H f m). 2.4-3.1 (7H,m), 3.86(3H,s), 3.88(3H.s). 5.68(1 H,d,J = 8Hz). 6.32- 
(1 H,d,J = 16Hz), 6.6~6.9(3H.m), 6.9~7.2(2H,m), 7.3-7.7(3H,m) 



30 



Working Example 68 



"(E>N-(((4-((NH2-(3,4^methoxyphenyt)ethyl)-N^ethy0amlno)piperidine 1 -y l)-3-(4-fluorophenylV3-pro- 
peneamide 

35 

F-^-CH=CH-CO-N^)-N-(CH 3 ) 3 -^-OCH 3 



CH S QCH ; 

o Light Yellow oily matter 

o NMR(CDCIa) « ; 1.2 -2.1(4H.m). 2.36(3H.s). 2.5-3^(7H.m}, 3.87(3H,s). 3.89(3H,s). 6.6 -6.8(3H,m), 
45 6.9-7.3(4H.m). 7.4-7.8(3H.m) 

Working Example 69 
50 (EyN-(((N'-(2-(3.4^lmethoxyphenyl)ethyl)-N^^ 

F -^-. C H=CH-CH a COHH-(CH 3 ) 3 -N-(Cll J ) 3 -^-OCH 3 
^ CH, OCH, 
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o Yellow oily matter 
o NMR(COCb) $ ; 

2.28(3H.s). 2.4 -2A(GHjm), 3.00(2H,d. J=7Hz). 3.1 -3.4(2H.m). 3.83(6lis), 6.12(1 HJbr), 6.14- 

(1H.dU = 7Hz, 16Hz), 6.48(1 H.d.J = Hz), 6.6-6.8(3H.m). 6.8 -7.1(2H.m). 7.2-7.4{2H,m) 6.35(1 H4>r), 6.49- 
(lH.d.J=16Hz), 6.8 -6.8(3H,m). 6.8-7.1 (2H.m). 7.2-7.4(2H.m) 



Working Example 70 



(E)-N-(((3-((N'-K2-(3,4HjlmethoxyphenyO^ 



NC 



-^-CH=CH-CH 3 CONH-(CH 2 ) 3 -N- (CH,) , -^3« OCH 

CH 3 OCH, 



A mixture of 0.72 g of (E)-4-(4-cyanophenyl)-3- # buteno!c acid. 1.07 g of N-methyM^{2^,4-<jimethox- 
yphenyl)ethy!H,3-propanediam!ne, 0.87 g of N,N -dicyclohexylcarbodiimide, 0.57 g of N-hydroxyben- 
zotriazole and 13 ml of acetnitrile was stirred at 70 " C for 30 minutes. 

It was then incubated to reduce the temperature. The deposit! was filtered and concentrated. 

To this was added water solution of potassium carbonate and extraction was performed with chloroform 
and then drying was applied with sodium sulfuric anhydride. The solvent was concentrated and the residue 
was purified by means of silica gel column chromatography ( solvent; dlchloromethane : methanol - 20 : 1) 
and the marked compound 1.52 g (yield:93 %) was obtained as yellow oily matter, 
o NMR(COCb) i ; 

1.5 -1.8<2H,m), 2.14(3H,s). 2.4~2.8(6H,m), 3.01(2H,d.J = 7Hz), 3.2 ~3.5(2H.m), 3.84(3H,s), 3.86(3H.s), 6.1 
~6.5(2H.m), 6.6-6.8<3H.m) 7.1-7.0 



Working Examples 71 - 95 

The following compounds were produced by the same method as above. 



Working Example 71 



(EVf*(((3-((N'^2-(3,4<limeto 



v^^CH=CH-CH a C0NH-(CH a ) 3 -N-(CH a ),-Q-0CH3 



CH, OCH: 



o Yellow oily matter 
o NMR(CDCI 3 ) 5 ; 

1.5 -1.8(2H,m). 2.17(3H.s). 2.3-2.7(6H,m), 3.06(2H.d,J =7Hz), 3.2 ~3.5(2H,m), 3.82(3H,s), 3.84(3H,s). 6.32- 
(1H t dU»7Hz.16H2). 6.5 -6.8(4H,m), 6.9 -7.2(3^), 7.2~7.5(2H,m) 



Working example 72 
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(E)-l^((3H(N'K2^AdImethoxyphenyO^ 



^-CH=CH-CH a CONH-(CH,),-N-(CH a ),-Q-OCH, 
CHa OCHa 

70 

o Yellow oily matter 
o NMR(CDCb) 5 ; 

1.5 ~1.8(2H.m). 2.18(3H.s). 23~2.7(6H,m). 3.02(2H,d, J = 7Hz), 3.2 ~3.5(2H,m), 3.82(3H.s), 3.84(3H,s), 8.20- 
7S (1 H.dU * 7H2.1 6Hz). 6.43(1 H,d. J = 1 6Hz)6.8 -7.4(8H.m) 

Working Example 73 

^ (E>N-(((3-((N^2-(3.4K«methoxypte^ 
buteneamide 



« (CHa)iH-^-CH-CH-CH,C0HH-(CHi)»-H-(CHa)t-^^-0CH3 

CH 3 • OCH, 

30 o Yellow oily matter 
o NMR(CDCb) S ; 

1.4 -1.8(2H,m), 2.16(3H.s), 2^-2£(6H,m), 2.93(6H t s), 3.03(2H,d, J = 7Hz), 3.1 -3.5(2H,m), 3.84(3H,s). 3.85- 
(3H.s). 5.98(1 H.dU» 7Hz, 16Hz), 6.32(1 H.dJ» 16Hz), 6.4~6.8(5H,m), 7.0-7.3(3H,m) 

35 Working Example 74 

(EW((3-((N'-(2-(3 t 4-dimetho^ 
buteneamide 

40 

CHaO 



5<? o Yellow oily matter 
o NMR(CDCb) S ; 

1.6 -1.9(2H^n), Z28(3H f s). 2.4~2.8(6H.m). 3.04)2H,dJ = 6Hz), 3.2 ~3.5(2H,m), 3.80(9H,s). 3.82(3H,s). 3.84- 
(3H.s), 6.10(1 Kdt J «6Hz,16Hz), 6.44(1 H,d,J*16Hz). 8.5~6.8(6H,m) 

55 Working Example 75 

(E>N-(((3-((N^2-<3,4-dim^ 
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C H 3 o_^-CH=CH-CH a CQNH-(CH a ) 3 -N-(CH a ) 3 -^-OCH, 
^ CH 3 OCH, 

5 

o Yellow oily matter 
o NMFKCDC3) * ; 

1.5 -lApftm). 2.18(3H,s), Z3~2J(6H.m), 3.03(2H,d,J = 7Hz), 3.2 ~3.5(2H,m), 3.76{3H.s), 3^2(3H,s). 3-86- 
10 (3H,s), 6.08(1 H f dU s 7Hz), 6.42(1 H,d.J = 16Hz), 6.6~6.9(5H,m), 7.2-7.4(3H,m) 

Working example 76 
75 (E)-N-(((3-((N-(2-(3.4-dimefr^ 



20 



Q- CH=CH-CH 3 CONH- (CH 3 ) (CHa) a -^VoCH 3 
CHaO CH 3 0CH 3 



25 o Yellow oily matter 
o NMR(CDCb) 5 ; 

1.5 -1.9(2H f m). 2.20(3H,s). 2.3-2.8(6H,m), 3.04(2H.d,J = 6.2Hz), 3.1 ~3.5(2H.m). 3.75(3H,s) t 3.83(3H,s). 3.85 
(3H,s). 8.25(1 H.dt. J»6.2Hz.15.JBHz), 6.40(1 H,d.J = 15.8Hz). 6.5~7.4(8H,m) 

30 Work ' n 9 example 77 

(E>N'(((3-((N f >(2-(3,4Kjimethoxyphenyi)ethyl)>N / -methyl) amino)propyl))H-(2-methoxyphenyl)-3- 
buteneamide 



35 



40 



0 Yellow oily matter 
o NMR(CDCI 3 ) 6 ; 

1.5-1 .8(2H f m). 220(3H.s) 2.2-2.7(6H.m) 3.09(2HddJ = <1.0 and 7.0H 8 ) 3.2 - 3.5(2H,m), 3.76(3H.s) 3.84- 
45 (6H.s). 8.25(1 H.dU = 70 and 18.0 H«) 8.5 - 7.0 (6H.m. 7.1-7.5(3H.m) 

Working example 78 

50 (E>N-(((3-((N'-(2-(3,4-dim^ - 
propeneamide f 

CH 3 C0NH -£^-CH*CH-C0NH- (CH.) a-N- (CHa) 3 -<Q- 0CH 3 
" CH 3 0CH 3 
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o Yellow amorphous matter 
o NMR(CDCb) S ; 

1.5 ~1.9(2Rm). 2.16(3Rs) t 2^2<3H,s), 2.4 -2£(6H,m), 3.3-3.6(2H,m), 3.74(38,3), 3-82(3H^), 6.10- 
(1 H.d,J = 16Hz), 6.6 -6.8(3Hjn), 7.1-7^(7H^n) 

5 

Working Example 79 



(E)-N-(((3-((N -(2-(3 t 4-dimethoxyphenyl)ethylVN -methyl) amino)propyQ)H-<4-<acetylamlno)phenyl>>3- 
to buteneamide 

CH 3 CONH-^-CH=Cfi-CH a COHH-(CH a ),-N-(CH 9 ) a -Q-OCH a 

CH, • OCH, 

o Yellow oily matter 
2Q o NMR(CDCfe) S ; 

1.6 -1.9(2H,m) t 2.14(3H,s), 2.18(3H,s), 2.3 -Z8(6H f m), 2.96(2H,d« J = 7Hz), 3.1 -3.4{2H^a) f 3.81{3H^), 334- 
(3H.s), 6.01 (1 H t dt J * 7Hz,1 5Hz), 6.33(1 H,d.J * 1 5Hz). 6.4~6.8(3H,m), 6.9-7.6(7H,m). 8.82(1 H,s) 

Working Example 80 

25 

(EVN-(((3-((N'-(2-(3.4^lmethoxypheny 

30 w 

Cl-^-CH=CH-CH a CONH-(CH 2 ),-N-(CH a ) a -^-OCH 3 

CH 3 OCH, 

o Yellow oily matter 
o NMR(CDCb) * ; 

1.5 ~1.8(2H,m), 2.18(3Hs), 2.4-2.8(6H.m), 3.02(2H t d.J = 7Hz), 3.2 ~3.5(2H,m), 3.82(3H,s), 3.86(3H,s), 6.16- 
^ (1 H.dt. J «7Hz,16Hz). 6.43(1H,d,J = 16Hz), 6.6 ~(3H,m). 7.1-7.4<5H,m) 

Working Exampie 81 



^ (E>N-(((3-((N -(2-(3 t 4-dlmethoxypheny!)ethyl)-N -methyl) amino)propyl))H-(4*methanesulfonyl)phenylV3- 
buteneamide 



CH 3 -S^Q-CH=cVcHaC0NH-(CH 2 ) 3 -N-(CH 2 ),-Q-0CH3 
0 CH 3 0CH 3 



55 



o Yellow oily matter 
NMR(CDCI 3 ) * : 
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1.4 -1 2(2Hjn). 222$Hjs). 2J3~2.8(6H,m), 3.00(3H.s), 3.02(2H.d, J = 4Hz). 3.1 -3.5(2*^), 331(3fis), 3.84- 
(3H.S). 63 -6.9(5H.m) t 7iH7^(5H.m) 

Woridng Example 62 

5 

(EVN-(((3-((N'-<2-(3 t 4Kfimetto^ 
buteneamide 



70 

CH 

75 



,S-^-CH=CH-CH 3 CONH-(CHa) 3 -N-(CHa) 3 -Q-OCH s 



CH, OCH, 



o Yellow oily matter 
o NMR(CDCb) a ; 

1.4 -1.8(2H.m). 2.17(3H,s) 2,3-2.8(9 H,m), 3.03(2H,d. J = 7Hz), 3.1 ~3.4(2H,m), 3.84(3^3). 3.85(3H t s). 5.9 
2Q -6.8(5H^n) f 6.9-7.4<5H f m) 

Working Example 83 

2S (EhN^^N^^S^imethoxyphenyQethyl^N^methyl) amino)propyl))H-(4-methyl)phenyl)-3-buteneamide 

CH 3 -^^-CH»CH-CH a CONH-(CH 2 ) 3 -N-(CH a ) a -^VoCH, 

CH, OCH, 

o Yellow oily matter 
o NMR(CDCI 3 ) S ; 

35 1 .5 -1 .8(2H,m), 2.17(3H,s), 2.31 (3H.s). 2.4 ~2.8(6H,m), 3.03(2H,d, J = 7Hz), 32 ~3.5(2H.m), 3.83(3H,s) 
Working Example 84 

40 (E)^((3-((N'-{2-(3.4Kjimethoxyphe^ 
buteneamide 

o Yellow oily matter 
so • NMR(CDCb) a ; 

1.5-1.4(2H.m), 2.18(3H,s) 2^-2.7(6H,m) t 3.02(2H.d.J = 6Hz) 3.2-3.5(2H,m), 3.82(3H,s) ( 3.84(3H,s) 3.88- 
(3H,s), 6.26(1 H.dt. J - 6Hz,16Hz)6.46(1H,d.J = 16Hz, 6.5-6.8(3H,m) 7.1 -7.5{3H,m) 7.8-8.0(2H,m) 

Working Example 85 

55 

(EVN-fflS-ttN^^.^imethoxyphenyQethyi^N'-methyl) . aminojpropyQ^tS.^ethylenedloxyjphenyQ-^ 
buteneamide ~ "~ ~ 
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C 0 ^CX CHsiCH . CH3C o NH . (CHa) a -M-(CH a ) a-Q- 0CH a 



I 

CH, ~0CH a 



o slightly yellowing oily matter 
*o o NMR(CDCI 3 ) * ; 

1.5 ~\£(2Hjm), 2.16(3H.s). 2.4~2J(6H.m), 3.02(2H,d,J = GHz), 22 ~3.5(2H,m). 3.92(3H,s). 3^4{3H,s), 4.18- 
<4H,s). 5.8 -6^(2H,m). 6.6-6.9(6H.m). 7.15(1H,br) 

Working Example 86 

(E)-N-(((3^(N'^2-(3,4<Kme 
buteneamide 

20 

F^^-CH=GH-CH a CONH-(CH 3 ) 3 -N-(CH 2 ) a ^Q-OCH 3 

CH 3 OCH, 

o Slightly yellowish oily matter 
30 o NMR(CDCI 3 ) 5 ; 

1.5 ~1.8(2H,m). 2^2(3H.s), 2.3-2.8 (6Hjn). 3.00(2H,d. J = 6Hz), 3.1 -3.3 (2H,m) ( 3.84{3H,$), 3.88(3H,s). 6.10 
(1H.dt J*6Hz. 16Hz), 6.26(1 H,d. J »16H2). 6.3 -6.8(2H,m), 6.8~7.3(4H,m) 

Working Example 87 
35 

(E)>N-(((3-((N^2>(3>methylenedioxy)phenyl)ethyIhN # methyl) amlno)propyt))W4-(fluoropheyl)-3- 
buteneamide 



40 



P-^-CH=CH-CH,CONH-(CH 2 ) 3 -N-(CH a ), 



45 CH 3 

o slightly yellowing oily matter 
o NMR(CDC! 3 ) * ; 

50 1 .5 -1 .8<2H,m), 2,12(3H,s), 2.1 -2.6f6H.rn). 2£6(2H,d, J = 8Hz), 3.1 -3.4{2H f m). 5^4(2H f s), 5.9 - 7.4(1 0H,m) 
Working Example 88 

55 (EVN-tt^tN^^^^trimethoxyphenyQethylhN'-methyl) amino)propyQ)H^4>fluorophenylh3-buteneamide 
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/OCH, 

P-^-CH=DH-CH a CONH-(CH 3 ),-N-(Cfl,) 3 -Q-OCHa 



CHa ^OCH, 



o Yellowish brown oily matter 
o NMR(CDCI 3 ) a ; 

70 1.5 -1.8(2H,m). 2.18(3H f s). 2.4~2.7(6H.m). 3.04<2H,d.J = 8H2), 32 -3.5(2H,m), 3.92(9H,s), 5.9 -6.5(4H,m). 
0.8-7.4{5Hjn) 

Working Example 89 

is 

(E)-N-(((3-((N'^2-(4-methoxyphe^ 



20 



F-^^-CH-CH-CHaC'OHH-(CHa)»-H-(CH,) a-^^-OCHa 

CHa 



25 



0 Slightly yellowish oily matter 
o NMR(CDCh) 5 ; 

1.4 ~1.8(2H.m). 2.12(3H,s). 2-2~2.7(6H.m), 2.96(2H,d, J = 8Hz) 1 3.1 ~3.5(2H,m), 3.70(3H,s). 5.8 -6.5(21^). 
6.6 ~7.4(9H.m) 

30 

Working Example 90 

(EVN-(((3K(N'K2-(3 t 4-methylenedioxy) 
35 phenyl)-3-buteneamide " — = 

• rr°> 

N Q-- i W^CH=CH-CH a CONH-(CHa) 3 -N-(CH a ) 3 -^ !: ^-0 

... CHa 

45 

0 Slightly yellowish solid matter 
o NMR(CDCI 3 ) 5 ; 

1.4 -1.8{2H t m). 2.16(3H,s), 2.4~2.6(6H,m), 3.00(2H,d,J = 8H2), 3.2 ~3.5(2H,m), 5.90(2H,s), 5.92(2H,s), 6.0 
-7.0(8H.m). 7.15(1H,br) 

50 

Working Example 91 * 

(E)-N-(((3-((N'^2^4-fluorophenyl)ethy! 
buteneamide 
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^ 0 ^CXcH»CH-CH a CONH- (CH*) .-N- (CH,) , -Q-F 

s CHa 

o Slightly yellowish solid matter 
o NMR(CDC1 3 ) * ; 

70 1.5 -1.8t2H.rn), 2.16(3H,s), 2.3~2.7(6H,m), 3.02(2H ( d,J = 8Hz), 32 -3.5(2H,m), 5.90(2H,s). 8.0 -6.6(2Hjr\) 9 
6.6 -7.3<8H.m) 

Working Example 92 

(E)-N-(((3-((N -(2-(4-methoxyphenyl)ethyl)-N -methyl) amino)propyl))H>(3.4>methylenedioxy)phenyl)-3- 
buteneamide 



< 0 I^O^ch-ch-ch,conh-(ch,) ,-H-(CH.) * -^-QCHa 

CH 3 

25 

o Slightly yellowish solid matter 
o NMR(CDCI 3 )a ; 

1.5 -1.8(2H,m). 2.18(3H,s), 2.3~2.8(6H,m) ( 3.00(2H.d.J = 8Hz). 22 -3.5(2H.m). 3.76(3H^) f 5^0(2H,s), 53 
30 -6.5(2H,m), 6.8~7.3(8H,m) 

Working Example 93 

35 (E)-N-(((3^(N'^2^4-methoxyphenyP 
buteneamide. 



X Q^W^CH=CH-CHaCONH-(CH a ) a-N- (CH,) a -^-OCH, 

CHaCH=CHa 



o Slightly brownish oily matter 
o NMR(CDCI 3 ) a ; 

1.4 -1.8(2H.m), £4-2.7^,/*). 2.9-3.2^,1*), 3.1-3.5(2H.m). 3.76(3H,s). 5.0 -5.3(2H,m). 5.6~6.5(5H.m), 
6.6-7.1 (QHsn) 

50 

i 

Working Example 94 

(EVN>(((3^(N-(2-(3-methoxyphenyi)ethyt>N # >methyl) amino)propyQ)H-(3 > 4-methylenedioxy)phenyt)-3- 
buteneamide 
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'XX 



CH*CH-CH a CONH-(CH a ) ,-N-(CH a ) * 

CH, QCH: 



o Slightly brownish oily matter 
o NMR(CDCb) 5 ; 

1.4 -1.8(2H.m). 2.14(3H,s), 2.3-2.7(6H.m), 2.94<2H,d,J = 8Hz), 3.1 -3.5(2H,m). 3.72(3H.s), 5.7 -6.4(4H.m), 

6.5 -7-2(8Hjn) 

Working Example 95 
N-(((2^.4Kiimethoxyphenylte^ 




o Yellow oiiy matter 
• NMR(CDCb) 5 ; 

1.73-2.08(2H.m). 2.49- 3.15<8H.m) 3-26(2H,d.J = 7H2), 3.35~3.78(4H.m) 3.85(3H f s). 3.87(3H.s) f 5.93(3H.s) 
8.16(1H,dtJ»15H2,7H2) 1.42(1 H,dJ » 15Hz) 6.57-6.90(6H,m) 

Working Example 96 



(E>N-(((3-((N^2-(3.4-dimethoxyphenyQ^^ 
buteneamide 



3 ^O-CH=CH-CH,C0NH-(CH,) ,-H-(CH,) * -^Q-OCHp 

CH, OCH, 



A mixture composed of 37.45 g of (E^p^methylenedioxyJphenylJ-S-butenoic add, 23 g of N- 
hydroxysuccineimide and 800 ml of dichioromethane was incubated on ice and stirred. To this 41.3 g of 
N.N'-dicyclohexylcarbodfimide dissolved into 200 ml of dichioromethane was added dropwise for 1 hour. 
After 1.5 hour, 50 g of N-methyl-N-(2-(3,4-dimethoxyphenyl)ethyl>-1>propanediamlne was added dropwise 
thereto for 30 minutes. After 5 hours the deposit was filtered and then the organic layer was washed with 
0.5N aqueous hydrochloric acid. Then washing was conducted again with water and aqueous sodium 
carbonate followed by drying with magnesium sulfuric anhydride. The solvent was distilled off and the 
residue was purified by means of silica gel column chromatography (solvent; chloroform : methanol 3 50 : 
1 - 3) to obtain 70.38 g (yield: 88%) of marked compound, 
o NMR(CDCb) 5 ; 

1.5 -1.9(2H,m), 2-28(3H.s). 2.4-2.8(6H.m), 3.04(2^=7^). 3.2 ~3.5(2H.m). 3.84(3H^), 3.86(3H.s), 5.90- 
(2H.S). 6-00(1 H,dU«7Hz,18Hz), 6.40(1 H,d,J = 18Hz), 6.6~7.0(6H,m), 72(1 H,br) 



Working Example 97 
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(E)-N-(((3-((N -(2-Q.4-dnwthoxyphenyl)9thyl)-N -methyflamino)- 



X Q-^>^CH=CH- 



CH.COMH-(CHa) •-H-CCH,) a hQ-OCH. 

CH* , OCHa 



2HC1 



Into 150 ml of methanol was dissolved 72 g of the (E)-N-(((3H(N ^2^3,4-dimethO)cypheny0ethyl)-N • 
methyl)amino)propyl)))-4-(3,4-<methylenecnoxy)phenyl-3-buteneamide as obtained in the working example 
93 hereabove. To this was added ethyl acetate-hydrogen chloride and then ethyl acetate. These were 
lubricated on ice and crystallized. The crystals were filtered and then recrystaJHzed with ethanol-ethyl 
acetate to obtain 44 g of the marked compound (yield: 52%) as light yellow crystals. 



0 Value of Elemental Analysis: as 






C2sH34CfeN 2 02 










C 


H 


N 


Theoretical Value (%) 


58.48 


6.67 


5.46 


Observed Value (%) 


58.27 


6.51 


5.37 



Working Example 98 

(EVN-tf^^^ 
propeneamide 



(CH 3 ) a N -£^-CH=CH-CONH-(CH 5 ) ,-N-(CH a ) » 

CH, 



-Or 



OCH, 
OCHa 



Into a mixture composed of 765 mg of (E)-3-(((4-(dimethylamino)phenyl))-propylenic add, 0.67 ml of 
triethylamine and 20 ml of tetrahydrofuran was added 0.64 ml of diethylchlorophosphate under Incubation 
on ice and stirred for 1 hour. To this 1.0 g of N-methyl-N-(((2-(3,4-dimethoxyphenyl)ethyl))>-1>pro- 
panediamine was added under incubation on ice and stirred for 2 hours. Water was added Into reactive 
liquid, extraction was conducted with dichloromethane and dried up with magnesium sulfuric anhydride. The 
solvent was distilled off and the residue was purified by means of silica gel column chromatography 
(solvent; dichloromethane Methanol » 9 : 1) to obtain 800 mg (yield: 47%) of the marked compound as 
yellow oily matter, 
o NMR(CDCl3) * ; 

1.56~1.9(2H,m), 2.74(3H,s), 23~2.9(6H,m), 3.00(6H,s), 3.3 ~3.7(2H,m), 3.84(3H.s), 3.88(3H.s) t 6.06- 
(1 H,d t J » 16Hz). 6.5-7.0(6H.m). 7.2-7.7(4H.m) 



Working Example 99 



(EVN-(((3-((N'^2-(3,4^mefroxy^ 
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HO 




CH=CH-CQNH 



-(CH*)3-N-(CH,)a 




OCHo 



OCHo 



5 



A mixture composed of 0.82 g of (E)-3-(4-hydroxyphenyl)-propylenic acid, 1-68 ml of triethylamine and 
5 ml of acetnitrile was cooled down to -10 *C and then stirred. To this was added dropwise 0.92 ml of 
ethytchloroformate and stirred for 30 minutes. Then was added dropwise thereto 3ml of acetnitrile solution 
of 3.02 g of N-methyl-N-(2-(3 f 4-dimethoxyphenyl)ethyi)-1 i 3-propanediamlne and these were reacted at room 
temperature for 1 hour. Water was added thereto, extraction was conducted with chloroform and dried up 
with magnesium sulfuric anhydride. The solvent was distilled off and the residue was purified by means of 
silica gel column chromatography (solvent chloroform : methanol ■ 10 : 1) to obtain 0.59 g (yield: 30%) of 
the marked compound as yellow amorphous matter, 
o H4 NMR(DMSO-cfc) 5 ; 

1.4 ~1.8(2H,m). 2^0(3H,s), 2.3~2.8(6H,m), 3.0 -3.3(2H,m), 3.86(3H,s). 3.88(3H,s), 6-30(1 H,d,J s 1 6Hz), 
6.6-6.8(5H,m), 7.1~7.5(3H.m), 7.85(1 H.br) 



Working Example 100 

(E>N-(((3-((N^2-(3.4HJimetho)cyphe^ 
2-pyrrolidinone 



A mixture composed of 1.17 g of (E>N-(3-chloropropyl)-3-(3,4-(methylenedIoxy)benziUdene)-2-pyr- 
rolldinone, 1.55 g of N-methyK2-(3.4<iimethoxyphenyl)ethyl)amlne hydroiodic acid, 1.33 g of potassium 
carbonate anhydride and 8 ml of N,N'-dimethylformamlde was stirred to 90 * C for 5 hours. These were 
cooled down, water was added thereto, extraction was conducted with chloroform and then dried up with 
40 sodium sulfuric anhydride. The solvent was distilled off and the residue was purified by means of silica gel 
column chromatography (solvent: chloroform : methanol = 30 : 1 ) to obtain 1.69 g (yield: 93%) of the 
marked compound as yellow oily matter, 
o NMR (CDCb) 6 ; 

1.5 -2.0(2Hm). 2^-£8(9H,m), 2.8-3.1 (2H.m). 3.2 -3.6(4H.m), 3.83 (3H.s). 3.85(3H,s). 5-94(2H.s), 6.8-7.1- 
45 (6H,m). 7.1 -7.4(1 H.m) 



Working Example 101 >107 

The following compounds were obtained by the same method as In Working Example 100. 



Working Example 101 
(EVN-(((3-((N^(2^,4^imethox^^^ 



20 




,0 



35 



pyrrolidinone 
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^Q)^\^N-(CH 9 ) .-«-<CH.) , -^Q-OCH 



CH, OCH; 



o Slightly yellowish oily matter 
10 o NMR(CDCb) a ; 

1.7 ~2.1(2H,m), 2-40OH.S), 2.4~3.0(6H.m), 3.0 -3.2(2H,m). 3.4~3.7(4H,m). 3.90(3H,s), 3.94<3ris), 6.7~7J)- 
(3H,m), 7.0~7.6(5H,m) 

Working Example 102 

75 

(E>N-(((3-((N'^2-(3.4^Imetho^ 



20 




N-(CH a ) 3 -N-(CH a ) a -/~Vo'CHv 



CH, OCH: 



o Slightly yellowish oily matter 
o NMR(CDCb) « ; 

50 1.6 ~2.0(4H.m), 2.32(3H,s), 2.3-2.8(8H,m). 3.2 -3.6<4H,m), 332(3H.s). 3.84<3H.s), 6.6 -6.8(3H.m). 6.9-7.4- 
(4H.m). 7.7(1 H.s) 

Working Example 103 

35 

(E)-N-(((3-((N^2^,4^lmethoxyph 



p ^0^x3" (ch,) 3_nh " (ch,) 2 -O" 0cHa 

OCHa 

45 

o White solid matter 
o NMR(CDCb) S ; 

1.7 -2.0(2^), ^5-3.2(7H f m). 3.1-3.4<4H.m), 3.84(3H.s), 3.86<3H,s). 6.6 -6.9(3H,m). 6^7.6(5H,m) 

50 

Working Example 104 



(EW((3-((N^2K6;7^meth^ 
fluorobenzilidene>»2»pyrrofidlnone 
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Cti* 



10 o Slightly brownish solid matter 
o A NMR(CDCI 3 M : 

1.5 -22(4HfX\), £34{3H,s). 2.4-3.2(1 0H.m). 3.3 -3.7(4^). 3-83(6H.s), 6.56(2H.s), 6.0~7.6(5H,m) 

Working Example 105 
75 

(^N-(((3-((N'Kindane-2-yl)V^ethyl)am^ 



20 



25 



CH 3 



o Slightly brown solid matter - 
o NMR(CDCI 3 ) t : 

30 1 .6 -2.0(2H jn). £27(3H,s) f 2.3-2.6(2H.m). 2.6 -3.7(1 1 H,m), 6.8 -7.6(9H.m) 
Working Example 106 

pyrrolidinone 




40 



45 



N-(CH 3 )a-N-(CH a ) a -^ VOCH, 
Oi } "QCH 3 



-Q-i 



o Slightly brownish oily matter 
o NMR(COCb) 6 ; 

w 1.8 -2.0(2H.m). 2^~2.9(9H,m), 2.9-3.3(2H,m), 3.3-3.7(4H,m). 3.84(3H,s). 3.86(3H.s). 6.6-6.9(3^/*), 
7.2~7.8(5H,m) 

Working Example 107 



55 



(E)-^((3^(N'^2^4-pyridyl)ethyfr 
pyrrolidinone 
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CH, 



o Yellow oily matter 
o NMR(CDCIa) « ; 

1.5 -1.9(2H,m), 2^-3.2(11 H,m) t 3.3 -3.6(4»im), 5.95(2H,s). 6.7~7.3(6H,m) ( 8.4 -8.6(2H.m) 
Working Example 108 

(EVN-(((3^(N'K2-(4-methoxypte^ 

P-^-CH=CH-C0NH-(CH 2 ) 3 -'N-(.CH 3 ) a ^Q^OCH, 

CH 3 



A mixture composed of 0.6 g of (E)-N-{3-chloropropyl)-3-(4-fluorophenyl)propeneamide, 0.75 g of N- 
methyl-N-(2-(4-methoxyphenyl)ethyl)amlne hydrochloric acid. 0.91 g of potassium carbonate anhydride, 
tetraiodine-n-butylammonlum (volume in catalyst) and 5 ml of N.N'-dimethytformamide was stirred at 80 °C 
for 7 hours. These were cooled down, water was added thereto, and extraction was conducted with 
chloroform. After drying up with sodium sulfuric anhydride, the solvent was distilled off. Then the residue 
was purified by means of silica gel column chromatography (solvent chloroform : methanol « 50 : 1) to 
obtain 0.38 g (yield: 41%) of the marked compound as yellow solid matter, 
o NMR(CDCh) * ; 

1.5 ~1.9(2H,m), 2.34(3H,s), 2.4-2^ (6H,m). 3.3~3.6(2H,m) f 3.72(3H,s). 6.11(1H,d,J = 16Hz). 6.7-7.7(1 0Om) 



Working Example 109 -120 

The following compounds were obtained by the same method as in Working Example 108 above. 

Working Example 109 

(E)-N^((3-((N'^2-(4^ethoxyphenyl)^ 

F -^-CH=CH-C0NH- (CH,) ,-tj- (CH 3 ) , -Q- 0CH 3 
^ « CH a CH=CH, 



o Yellow oily matter 
o NMR(CDCb) * ; 

1.5 -1J(2H,m). 2.5-2.8(6Km), 3.10 (2H.d.J»7Hz). 3.2 -3.5(2H,m), 3.62 (3H f s). 5.0 -5.3(2H,m). 5^-6.1- 
(2H,m), 6.6-7.6(10^) 
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Working Example 110 

p^Q~CH=CH-CONH-(CH 2 ) 3 -N-(CH a )a--Q-OCH 3 
» ^ CH,CH-CH 3 . OCH, 



o Yellow oily matter 

,s o NMR(CDCI 3 ) J ; tMi x 

1.5 -1.9(2H.m). ZS-2&mjn). 3.14 (2H.d.J=7Hz). 3.3 -3.6(2H.m). 3.76 (3H.s). 3.84(3H^). 5.0 -5.4(2H.m). 
5.6-6.0(1 Km). 6.10(1H.d.J = 16Hz), 6.73(3H.s) 6.9 -7.6(6H,m) 

Working Example 1 1 1 

20 

(E>-N-(((3-((N'-(2^3-methoxyphenyl)ethyl>-N'-methyl)amino)propyl)))-3-(4-fluorophenyl)propen 



25 



p _^-CH=CH-CONH-(CH a ) >-N-(CH.) * ' 
W . CH 3 0CH : 



30 



o Yellow oily matter 

o NMR(CDCI 3 ) 5 ; ^ , , 

1.5 ~1.9(2H,m) t 2.29(3H.s) 2.4 -2.8(6H.m), 3.3 ~3.5(2H.m), 3.72{3H.s). 5.98(1 H.d.J = I6H2). 6.6 ~7.6(1QH.m) 

Working Example 112 

(EVN-(((3^(N-(2-(3>methylenedfo^^ 
4q' propeneamide 

P ^^-CH=CH-CONH-(CH a ) ,-N- (CH a ) 3 ^3^0^ 

CH 3 

^ o Yellow oily matter 

o NMR(COCl3) 5 ; t 
1.5 -1.9(2H,m), 2.28(3H,s) 2.4 ~2.8(6H,m). 3.3 ~3.6(2H,m). 5.81(2H.s). 6.12(1H,dJ- 16Hz), 6.69(3H,s). 

6.9-7.7(6H.m) 
55 Working Example 113 

(E)-N-(((3-((N-(2-(3.4^^ 
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P CH=CH-CQNH- (CHa) a-N- (CHa) a^^ IK 



I 

CHa 



o Slightly yellowish oily matter 
w oNMR(CDa 3 )«; 

1.5 ~1.8(2Km), Z28(3H s) 2.4 ~2£(6H.m), 3-1 -3.5(2H,m), 4.10(4H,s), 6.00(1 H,d.J»17Hz), 6.4 -7£(9H,m) 
Working Example 114 

75 

(E>N-(((3-((N'^2K3,4Kllmethox^ 



20 



p-Q~CH=CH-CONH-(CHa) '"O^Of ° CH 



OCH 

25 

o Bright Yellow oily matter 
o NMR(CDCb) a ; 

1.6 -2.7(11H,m), 3-0 -3.3(2H.m) 3.3 -3.6(2H,m), 3.80(3H,s). 3.84(3H,s), 6.28(1 H.d.J -16Hz), 6.69(3H^), 
6.8-7.1 (2H,m) 7.1 -7AS{3Hjr\). 7.6(1 HJx) 

30 

Working Example 115 
(E)-N-(((3K7,8^imethoxy-1 ,2,4,5^^ 

35 

FH Q.CH.CH-COHH-(CH l ) 3 -^XlC 0 0 C H „ , , 



0 White amorphous matter 
o NMR(CDCb) J ; 

45 1 .6 -2.0(2H.m), 2.5 -3.0(1 0H t m). 3.3 -3.6<2H,m). 3.83<6H,s), 6.25(1 H.d.J = 16Hz). 6.59(2H.s), 6.8 -7.7(6H,m) 
Working Example 116 

so (EhN-(((3-((3-(3,4KflmethoxyphenyQ 



55 
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5 




.OCHs 



OCHa 



o Bright yellow oily matter 
10 o NMR(CDCta) a ; 

1.7 -2.6{3H.m). 2J -3.7(1 OH/n). 3.80(3H,s), 3.86(3H,s). 6.40(1 Kd J *16Hz). 6.7 -7.2(50™), 7.3-7.6(3^). 
7.64(1 H^r) 

Working Example 117 



(E)-N^((3^3,4^imethoxyphenyl)pipe 



20 



25 




o Bright yellow amorphous matter 
o NMR(CDCb) 3 ; 

oo 1J2 -2^(7H,m), 2.5 ~2.7(2H.m). 2.9-3.2(2H,m), 3.3-3.6(2H,m), 3.79(6H.s). 6.27(1 H,d,J«16Hz), 6.6-6.8- 
(3H,m). 6.8 -7.6(6H,m) 

Working Example 118 

35 

(E)-N'(((3-((2^2-pyridyl)ethyl)-N / >methyOamino)propyl)-3-(4-fluorophenyl)propeneam?de 



o Yellow oily matter 
o NMR(CDCI 3 ) * ; 

1.5 ~1.9(2H,m), 2^4(3H.s), 2.3-3.1 (6H.m). 3.2 ~3.5(2H,m). 6.24(1 H.d.J - 17Hz), 6.9 -7.8(9H.m), 8.4-8.6- 
(1H,m) 

50 

Working Example 119 



(EVN-(((3-(N'-<2-(3-pyridyl)ethyl-N'-^ 



75 



40 



CH=CH-CONH-(CH,),-N-(CH 3 ) 3 

I 

CH, 




55 
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phQ-ch-ch-cohh-(ch,),-m-(gho.-^\ 



N 



o Yellow oily matter 
o NMR(CDC1 3 ) S ; 

1.5 -1.9(2am). 2.32(3Ks). 2.4~2£(6H,m), 3J3 ~3.6(2H.m), 6.07(1 H.d.J«17Hz). 8.7(1H.br). 8.9-7.4(3H.m). 
™ 7 A ~7.7(4H.m) f a4~8.6(2H,m) 

Working Example 1 20 



'5 (EhN-(((3-((N / (2>(4-pyridyl)ethyl-N >methyl)amlno)propyl))))-3-(4-fluorophenyl)propeneamide 



p^Q_CH=tH-CONH-(CH,) 3 -N-(CHa) » -Ql 

CH 3 

25 o Yellow oily matter 
o NMR(CDCb) 5 ; 

1.5 «1.9(2H t m), Z32(3H,s), 2.4-2^(6H f m). 3.3 ~3.6(2H,m), 6.09(1H,d.J = 17Hz), 6.65(1H,br), 6.9-7.2(4^). 
7.3 -7.7(3H,m). 8.4~&6<2H,m) 

30 Examples of the compound III 



Preparation Example 1 

35 

4-(1 t 2-dihydro-2-oxo-1-pyrldyl)benzaldehyde 



40 




— CHO 



45 4.4 g of 60 % sodium hydride was suspended into 150 ml of N,N-dimethylformamide ( to which 10.78 g 
of 2-hydroxy pyridine was added tittle by little at a room temperature. 30 min after, 12.4 g of 4- 
fiuorobenzaidehyde was added and stirred at 120* C for 3 hours. The reaction solution was concentrated 
under a reduced pressure and iced water was added, which was extracted with chloroform. After drying with 
anhydrous magnesium sulfate, the solvent was distilled off. Resultant crystals were washed with ethyl 

so acetate to obtain 10.3 g of the above-captioned compound as fine gray powder (yield : 52 %). 
Melting point ( - C): 130 -131 



55 
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Elemental analysis value : As C12H3NO2 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




72.35 
72.51 


4.55 
4.68 


7.03 
7.12 



NMR(CDCb) i : 

6.20(1H,dt J*12Hz and 7.2Hz). 6.47(1H,dd. J = 1.2Hz and 7.2Hz), 7.1-7.6(4H.m), 7.8 -8.0 (2Hjn). 10.04- 
ro (1H,s) 

Preparation Example 2 

75 

4-(3^methoxy-6-pyridazinyl)benzaJdehyde 



20 




Under a nitrogen gas stream. 20 ml of a tetrahydrofuran solution of 12.31 g of 4-bromobenzaIdehyde 
dimethyl acetal was dropped under stirring to a mixture of 1.14 g of magnesium, iodine (catalytic amount) 
and 30 ml of tetrahydrofuran. to prepare a Grignard reagent The Grignard reagent thus prepared was 
dropped under a room temperature to a mixture of 7.00 g of 3-chloro-6-methoxypyridazine, 1.0 g of bis(1,3- 
diphenylphosphinopropane) nickel (II) chloride and 50 ml of tetrahydrofuran. After stirring at a room 
temperature for 20 hours, iced water and then 20 ml of 10 % hydrochloric acid were added and stirred for 
30 min. Tetrahydrofuran was distilled off under a reduced pressure and the residue was extracted with ethyl 
acetate. After drying with anhydrous sodium sulfate, the solvent was distilled off and the residue was 
purified on silica gel column chromatography (solvent : n-hexane - ethyl acetate), to obtain 4193 g (yield : 
48%) of the above-captioned compound as pale orange solid. 
Melting point (' C) : 139 - 141 



Elemental analysis value : As C12H10N2O5 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




67.28 
67.32 


4.71 
4.74 


13.08 
13.24 



NMR (CDCI 3 ) h ; 

^ 5.18(3H.s). 7.02(1 H.d.J*9.4Hz). 7.77 (1 H.d.J = 9.4Hz), 7.8 -8.0(2H,m), 8.0-8.2(2H.m). 10.07(1H,s) 

The following compounds were synthesized in the same procedures as In the Preparation Example 2 
except for using 2-chloropyridazine. 5-chloro-1-methyH^-dihydro-2-oxopyridine. 3-chloro-6-tert-butyl- 
pyridazine, 5-chioro-2-(3.4-dimethoxyphenyl)methyl)pyridine respectively instead of 3-chloro-6-methox- 
ypyridazine. 

50 

4-(2-pyradinyl)benzaldehyde 
Melting point (* C) : 85.0 - 86.0 

55 
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70 



75 



Melting point (* C) : 85.0 - 86.0 

Elemental analysis value : As c n H 8^2 0 



Theoretical value {%) : 71.73 
Measured value (Jt) : 71.83 



H 

1.38 
4.U8 



N 

15.21 
15.17 



NMR (CDCb) i ; 
20 7.9 -82(4H.m). 8.4~8.7(2H.m). 9.00(1 H,m), 10.00(1 H,s) 

4-(1 -methy M ^-dihydro-2-oxo-5-pyridyl)benzaldehy de 



25 




30 



N 
I 

CH, 



CHO 



35 



NMR (COCb) « ; 

3.61 (3H.s). 6.5 -6.6(2H.m), 7.5~7.7(4H,m) ( 7.8 ~7.9(2H.m), 9.92(1 H,s) 
4-(2,3-dihydr6-3-oxo-6-pyridazinyl)benzaldehyde 



40 



CHO 



45 



Melting point (* C) : 291 - 292 



50 



BementaJ analysis vaJue : As CnhU^O* 






C 


H 


N 


Theoretic^ value (%) 
Measured value (%) 




65.99 
6621 


4.03 
4.15 


14.00 
14.02 



55 



NMR (CDCb) * : 

7.04(1 H.d.J* 10.1 Hz), 7.8-&2(5Km), 1 0.06(1 H,s). 1 3.38(1 Hbr) 
4-(1 2<lihydro-2Kttcc>-5-pyridyl)ben2aldehyde 
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H 

s 

Melting point (* C) : 265 - 268.5 



Elemental analysis value : C12H9NO2 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




72.35 
72.47 


4.55 
4.70 


7.03 
7.02 



,S NMR (DMSOds) a : 

6.4 -6.6(1 H.m), 7.8~ai(6H,m). 10.04(1H,s), 12.0(1H,br) 

Preparation Example 3 

20 

4-(2-methyM ,3-thiazoi-4-yl)benzaldehyde 



25 




CH 3 



2.95 g of 4^2-methyl-1,3-thiazoW-yl)benznitrile was dissloved in 100 mi of benzene and thereto was 
added dropwise a solution In toluene (1.5M) of diisobutylalmlnum hydride at the room temperature. 
Agitation was made for 1 hour. An excess amount of sodium sulfate dihydrate was added to the mixture and 
the resultant was stirred at the room temperature. A filtrate liquid thereof was concentrated and purified with 
column chromatography using silica gel and dichloromethane to obtain 1.95 g of the intended compound 
with a yield of 68%. 

NMR (CDCb) 5 ; 2.77(3H.s) 7.47(1 H,s) 7.8-8.1 (4H,m) 1 0.00(1 H,s) 



Preparation Example 4 



4-(1 t 3-thiazoM-y!)berualdehyde 
(light yellow solid) 



50 




Production was made in the same was as shown in preparation example 3. 
NMR (CDCI3) 3 ; 
7.70(1 H,d,J»2Hz) 
7.8-8^(4H.m) 
8.88(1 H,d J »2Hz) 
1 0.02(1 H,s) 
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Preparation Example 5 



10 



(E}^4^12Kfihydro-2<^^ acid 



75 



20 



3.00 g of 4-(1.2-dihydro-2-oxo-1-pyridy!)benzaIdehyde and 6.15 of^ 0-carboxyethyltriphenyl 
phosphonium chloride was suspended Into 30 ml of tetrahydrofuran, cooled to -50* C and stirred. 20 ml of a 
tetrahydrofuran solution of 3.72 g of potassfum-tert-butoxide was dropped and the temperature was 
gradually raised to 0*C. After 10 hours, iced water was added and the aqueous layer was washed with 
ether. The aqueous layer was adjusted to about pH 3 with concentrated hydrochloric add, and deposited 
crystals were collected by filtration to obtain 2.96g of the above-captioned compound as pale brown yellow 
powder (yield : 77 %). 
Melting point (* C) 218.5 - 221.5 



25 



Elemental analysis value : As CrsHtaNOa 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




70.58 
70.55 


5.13 
523 


5.49 
5.42 



NMR (DMSOds) * ; 
30 322(2H,d,J«5.7Hz), 6.1 -6.4{4H,m), 7.1 ~7.6(6H f m) 

The following compounds were obtained by the same procedures. 



35 



40 



(EH-(4-{3-methoxy-6-pyridazlnyl)phenyl)-3-butenoic add 



CH 3 0-^ = V-O" CH=CH " CHjC0jH 



Melting point (* C) : 181 - 183 



45 



Elemental analysis value : As CisHul^Oa 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




66.65 
66.70 


522 
5.08 


10.37 
10.38 



50 NMR (DMSO-d«) 3 ; 

3.1 8(2H.d.J = 5.7Hz), 4.04{3H.s), ' 628(1 H,dW = 5.7Hz and 15.8Hz), 6.52(1 H,d.J =« 15.8Hz), 7.18- 
(1 H.dJ = 9.7Hz). 7.3 ~7.6(2H jn) t 7^82(3H t m) 



55 



(E>4-<4-(2-pyradiny0phenyl-3-butenoic add 
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CH=CH-CHaCOaH 
Melting point (* C) : 207.0 - 208.5 



10 



□omental analysis value : As C14H12NO3 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




69.99 
69.77 


5.03 
5.09 


11.66 
11.07 



NMR (DMSO-ds) S ; 

3.25(2H.d.J* 6.0Hz). 6.43(1 H.dt J = 6.0Hz and 15.5Hz). 6.56(1 H.d,J» 15.5Hz). 7.60(2H.d,J = aOHz). 8.10- 
(2H.d.J = 8.0Hz). 8.59(1 H.d.J = 3.0Hz). 8.70(1 H.dd.J = 1 .0Hz and 3.0Hz). 9.25(1 H.d.J = 1 .0Hz). 12.4(1 HJbr s) 

20 (E)-4-(4-((1 -methyl-1 ^-dihydro-2-oxo-5-pyrldy l)pheny l)-3-butenoic add 



o-o- 



25 




Melting point (" C) : 217.5 - 219.0 (decomp.) 



Elemental analysis value : As CicHtsNOa 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




71.36 
71.46 


5.61 
5.65 


5.20 
5.08 



NMR (DMSOd6)5; 

321 (2H.d.J = 5.0Hz). 3.51 (3H.s). 6.32(1 H.dU = 5.0Hz and 1 6.0Hz). 6.47 (1 H.d f J = 9.0Hz), 6.47- 
(1 H,d.J » 1 6.0Hz). 7.4 -7.6(4H,m). 7.82(1 H.dd.J = 3.0Hz and 9.0Hz). 8.14(1 H,d.J = 3.0Hz) 



(E)-4-(4-(2-methyl-1 .3-thiazoM-yl)phenyl)-3-butenic acid 



50 



CH, 

* 

Melting point C C) : 170 - 171 # C 




CH=CH-CH,COiH 



55 
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Elemental analysis value : CUH13NO2S 




C 


H 


N 


(S) 


caJcd, 
found 


6434 
6438 


5.05 
5.13 


5.40 
5.42 


1236 
1233 



NMR (CDCb + DMSO-dc) * ; 3.19(2H,d,J«6Hz) i 6.0-63(2H.m) 73-8.0(5H,m) 

to (E)-4-{4-1 3-thlazol-4-y0phenyl)-3-butenIc acid 



75 




CH=CH-CH,C0 3 H 



Melting point C C) : 190-191* C 



20 



25 



Elemental analysis value : C13H11NO2S 




C 


H 


N 


(S) 


calcd. 
found 


6335 
63.45 


4.52 
4.75 


5.71 
5.61 


13.07 
1330 



30 



NMR (CDCb + DMSO-dc) 8 ; 330(2H,d,J « 6H2) 6.1-6.7(2H.m) 7.42(2H,dt,J = 1 Hz,8Hz) 737(1 H.d,J»2Hz) 
7.89(2H,dU * 1 H23H2) 831(1 H.d,J *2Hz) 

(EH-(2-(1H-imidazoM-yl) truophen-5-yl)-3-butenic acid 



35 



CH=CH-CH a CO,H 



40 



Melting point ( # C) : 155.0 - 158.0 



45 



Elemental analysis value : As Ci 1 H10N2O2S 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




56.39 
56.52 


4.30 
432 


11.98 
11.70 



50 



NMR (DMSOdO 5 ; 

3.1 6(2H.d.J= 73Hz), 536(1 H.dtJ » 73Hz and 153Hz). 6.50(1 H.d, J * 1 53Hz), 638(1 H,d. J - 3.6Hz), 7.04- 
(1H,s). 7.10 (1H,d.J»3.6Hz). 7.54(1^), 834(1 H.s) 

(E)-4-(4-(1H-imidazol-1-yl) thiophen-2-yl}-3-butenJc acid 



55 
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1 ==S \ U 

CH=CH-CIUCO a H 

Melting point (*C): 1775 -179.0 



Elemental analysis value : As CnHiol^OjS 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




56.39 
56.32 


4.30 
4.30 


11.98 
11.70 



NMR (DMSO-ds) S ; 

3.18(2H.d.J=7.6Hz), 6.13(1H,dU = 7.6Hz and 15.8Hz) t 6.56(1 H.d.J = 15.8Hz), 6.97(1H.s). 7.43(1Ks), 7.49- 
(1H.s). 7.61 (1H.s). 8.12(1 H.s) 

Preparation Example 6 



(E)^(4-(2.3^ihydrt>3-oxo-6-pyrida2inyl)phenyl)-3-butenoic acid 



0=^ = V-Q-CH=CH-CH 3 C0 3 H 
H 

A mixture of 3.00 q of 4-(2,3-dihydro-3-oxo-6-pyrida2inyl) benzaldehyde, 6.12 g of /J-6thoxyethyltriph- 
neyl phosphonlum chloride and 50 ml of N.N-dimethylform amide was cooled to -50* C and stirred. 20 ml of 
an N.N-dlmethylformamlde solution of 5.55 g of potassium tert-butoxJde was dropped and the temperature 
was gradually raised to 0*C. After 2 hours, the temperature was elevated to a room temperature and 
stirring was conducted for further 10 hours. Iced water was added and the aqueous layer was washed with 
chloroform. The aqueous layer was adjusted to about pH 3 with hydrochloric acid and deposited solids were 
collected by filtration. They were recrystallized from 50% hydrous N.N-dimethylformamide to obtain 1.51 g 
of the above-captioned compound as pale orange powder (yield : 39%). 
Melting point ( # C) : 251 -254 



Elemental analysis value : As C14H12N2O2 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




65.61 
65.76 


4.72 
4.70 


10.93 
10.91 



NMR (DMSO-dc) 3 ; 

3.23(2H,d.J- 5.7Hz). 6.37(1 H.dU * 5.7 Hz and 15.8Hz), 6.59(1 H.d. J =» 1 5.8Hz), 6.98(1 H^J» 10.1 Hz), 7.51- 
(2H,d.J- 8.4Hz). 7.83(2H,d.J = 8.4Hz). 8.03(1 H,d,J = 10.1 Hz), 13.1 5(1 H.br) 
The following compounds were synthesized In the same procedures. 



(E>4-(4-(1 ,2-dihydro-2-oxo-5-pyridyl)pheny l)-3-butenolc add 
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CH=CH-CH 3 COaH 
H 

5 

Melting point (* C) : 250 (decomposed) 



Elemental analysis value CisHuNO, 




C 


H 


N 


caJcd. (%) 
found .(%) 


70.58 
70.67 


5.13 
5.21 


5.49 
5.29 



75 NMR (DMSO-dfi) 5 ; 

3-20(2H.dJ»6Hz), 6.1-6.6{3H.m). 7.2-7.6(4H.m) 7.6-7.9(2Rm). 12.0(1 H.br) 

Preparation Example 7 

20 

Methyl N-(3.4-dimethoxyphenylacetyl)plperidine-2-carboxylate 



'<H> 



25 



CH 

CHiO^ 



COaCH: 



5.00 g of piperidine-2-carboxylic acid was dissolved into an aqueous 80 ml solution of saturated sodium 
hydrogen cart>onate and stirred at a room temperature. 20 ml of an acetonitrile solution of 9.2 g of 3,4- 
dimethoxyphenyl acetyl chloride was dropped and stirred for 30 min. After washing the aqueous layer with 
ethyl acetate, the aqueous layer was adjusted to about pH 2 with concentrated hydrochloric acid and 
extracted with chloroform. Chloroform was distilled off and the resultant residue was refluxed for 6 hours 
with addition of 150 ml of methanol and 0.5 ml of concentrated sulfuric add. After distilling off methanol, an 
aqueous diluted solution of sodium hydrogen carbonate was added and extracted with ethyl ac et ate. After 
drying with anhydrous magnesium sulfate, the solvent was distilled off and the residue was purified on silica 
gel column chromatography (solvent : n-hexane : ethyl acetate = 1:1) to obtain 3.94 of the above-captioned 
compound as yellow oil (yield : 32%). 
NMR (CDCtj) * ; 

1.1 ~1.9(5Rm), 2.0-£2(1H,m). 2*~3.3(1H.m), 3.56(1H t d.J = 14Hz), 3.68(3H.s), 3.78(1 H,d J «14Hz), 3.82- 
(3H,s). 3.84(3H,s), 4.4 -4.7(1 H^n). 5.40(1 H^n), 7.76(3H,s) 



Preparation Example 8 



50 



N-(2^3.4<Jimethoxyphenyl)ethy0piperidine-2-methanol 



CH 9 0-f3-(CH a ) a -lQ 



CH,(T CH,0H 



2.33 g of lithium aluminum hydride was suspended Into 50 ml of tetrahydrofuran and stirred. 324 g of 
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methyl ^H3.4^rnethoxypheny!ac8thyOptpendIne-2<arix^xylato was dissolved in 20 ml of tetrahydrofuran, 
which was dropped and, thereafter, refluxed for 30 min. After cooling with ice and decomposing the excess 
reagent with ethyl acetate, 2.3 ml of water, Z3 ml of an aqueous 15% solution of sodium hydroxide and 7 
ml of water were added successively and. further, anhydrous magnesium sulfate was added and stirred. 
Insoluble matters were filtered out and the filtrate was washed thoroughly with tetrahydrofuran. The filtrate 
was concentrated and purified on silica gel column chromatography (solvent : dichloromethane : methanol : 
concentrated aqueous ammonium 3 1000 : 100 : 2), to obtain 2.77 g of the above-captioned compound as 
white solid (yield : 81 %)• 
NMR (CDCb) 6 ; 

1.1 -1.8t8H.rn), Z2-3.2(8H,rn), 3.44(1 H,dd,J = 5Hz and 12Hz), 3.88(1 H,dd J =4Hz and 12Hz), 3.81(3H,s). 
3.84(3H.s). 6.5 -6.8(3H,m) 



Preparation Example 9 



N-2^3,4-dimethoxyphenyl)ethyl)piperidine-1-acetonitrile 



2.77 g of N-(2-(3,4-dimethoxyphenyl)ethyl)piperidine-2-methanol was dissolved in 30 ml of chloroform 
and cooled with ice. 0.87 ml of thionyl chloride was dropped and stirred at a room temperature for 48 hours. 
An aqueous solution of saturated sodium hydrogen carbonate was added and extracted with chloroform. 
After drying with anhydrous Sodium sulfate, the solvent was distilled off and the residue was purified on 
silica gel column chromatography (solvent : dichloromethane : methanol » 100 : 1) can be obtained 2.77 g 
of pale yellow oil. 1.21 g of potassium cyanate, dlcyclohexyM8-crown-6 (catalytic amount) and 20 ml of 
acetonitrile were added and refluxed for 24 hours. After allowing them to cool, an aqueous solution of 
potassium carbonate was added and extracted with ethyl acetate. After washing with water and drying with 
anhydrous sodium sulfate, the solvent was distilled off. The residue was purified on silica gel column 
chromatography (solvent : n-hexane : ethyl acetate = 2:1), to obtain 920 mg of the above-captioned 
compound as yellow oil (yield : 34%). 
NMR (CDCb) 6 ; 

1.3 -1.8(6H,m), 2.3~2.9(9H,m). 3.84(3^5). 3.86(3H,s), 6.8 ~6.9(3H,m) 



Preparation Example 10 



N-2-(3.4-dimethoxyphenyl)ethyl)-2-(2-amlnoethyl)piperldlne 



10 ml of a tetrahydrofuran solution of 920 mg of N-2-(3,4-dimethoxyphenyl)ethyl)piperidlne-2-acetonltrile 
was dropped at a room temperature to a mixture of 360 mg of aluminum lithium hydride and 10 ml of 
tetrahydrofuran. After stirring for 18 hours, it was cooled with ice, to which sodium sulfate-10 hydrate was 
added little by little and stirred violently for 30 mln. The insoluble matters were filtered out and the filtrate 
was washed thoroughly with tetrahydrofuran. The filtrate was concentrated and purified on silica gel column 
chromatography (solvent dichloromethane : methanol : concentrated aqueous ammonium » 200 : 20 : 1), 
to obtain 650 mg of the above-captioned compound as pale yellow oil (yield : 70%) 
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T3MR (CDCIa) 5 ; 

1.1 -2.0(8H/n), 2i> T 3,1(10H f m), 3.5 ~3.7(1H,m). 3.84<3H.s), 3.87(3H,s). 6.8 -6.9(3H,m) 



* Preparation Example 11 

(SJ-N^a^methoxyphenyOethyOpyrrofidlne-Z^ethanol 



m> 



cm-Q-(ch»)'.-h£] 

CH,0 CHaOH 



75 



50 ml of acetonitrile was added to 1.0 g of S-<+}-prolinole. 1.9 g of 2-(3,4-dimethoxyphenyl)ethyl)- 
chloride and 1. 64 g of anhydrous potassium carbonate and refluxed under heating for one day. After 
distilling off the solvent under a reduced pressure, about 50 ml of methylene chloride was added and 
a0 deposited inorganic salts were filtered out After distilling off methylene chloride under a reduced pressure, 
the residue was purified on silica gel column chromatography, to obtain 0.83 g of the above-captioned 
compound (yield : 32 %). 
.NMR (CDCb) a ; 

1.7 ~2.0(4H.m), 2.3~3.4(7H,m), 3.47(1 H,dd,J= 4.0Hz and 11.0Hz). 3.66(1 H.dd. J = 4.0Hz and 11.0Hz), 3.88- 
25 (3H.s). 3.91 (3H,s), 4.38(1 H,br s). 6.7~6.9(3H.m) 

Preparation Example 12 

30 

(S)-N-2^3,4^imethoxyphenyl)ethyl)pyrrolidine-2-acetonitrile 

CH.O^ CHaCN 

-40 The above-captioned compound was obtained by the same procedures as those In Preparation 
Example 9 except for using (S)-N-(2-3,4-dimethoxypheny!)ethyl)pyrrolidine-2-methanol as the starting ma- 
terial. 

NMR (CDCI 3 ) i ; 

1.5 -3.1(12H # m). 3.1-3.3(1 H.m). 3.81 (3H,s). 3.84<3H.s), 6.6 ~6.8(3H.m) 

45 

Preparation Example 13 
50 (S>-N-2-(3,4-dimethoxypheny0ethyl)-2-(2-aminoethyl) pyrrolidine 



CH»0' (CH,),-NH ! 
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70 



75 



20 



25 



00 



The above-captioned compound was obtained by the same procedures as those in Preparation 
Example 10 except for using (S)-^2-3.4^methoxyphenyf)e%0pyiTO^ & ** sfertino 

material. 
NMR (CDCfa) * ; 

1.1 -3^{16Km) t 3.5 -ZJBQHjn). 3.82(3H,s), 3.84<3H t s). 6.6 -6.9(3*^) 



Preparation Example 14 

N-methy l-N-2-(3.4-dimethoxyphenyl)propyI)-1 ,3-propane diamine 

H*N-(CH 3 ) s-N-CHa-CH -Q-OCHs 
CHs CHa OCHs 

A mixture of 1.55 g of N-methyl-N-2-(3.4-dimethoxyphenyl)propyl)amine; 1.98 g of N-<3-bromopropyl) 
phthalimide. 1.0 g of anhydrous potassium carbonate and 10 ml of acetonitrile was refluxed under heating 
for 6 hours. They were allowed to cool and then concentrated after filtering out Insoluble matters. The 
residue was purified on silica gel column chromatography (solvent : chloroform : methanol = 100 : 1), to 
obtain 2.71 g of N-(3-(N'-(2-(3.4-dimethoxyphenyl)propyihN'-methyl)amino)propyl)phthaIimide as yellow oil. 
The product was dissolved in 20 ml of ethanol, to which 0.4 ml of hydrazine monohydrate was added and 
refluxed under heating for 2 hours. Deposited matters were filtered out and diluted aqueous solution of 
sodium hydroxide was added, which was extracted with chloroform. After drying with anhydrous sodium 
sulfate, the solvent was distilled off and the residue was purified on silica gel column chromatography 
(solvent : chloroform : methanol : concentrated aqueous ammonia : 100 : 10 : 1) to obtain 1.54 g of the 
above-captioned compound as yellow oil (yield :78 %). 
NMR (CDQ3) a ; 

1.23(3H.d,J=6.6Hz). 1.3 -1.7(128,4 2.20(3H.s), 22 ~2.5(4H,m). 2.5-3.1 (3 H,m), 3.84(3H,s). 3.87(3H.s), 8.5 
-6.8(3H.m) 

Preparation Example 15 

N-methyl-N-{3-{3.4-dimethoxyphenyl)propan-2-yl)-1 f 3-propane diamine 



40 



45 



CH* 

H a MCH a )3-N-CH-CH a -£^-0CH 3 
CH 3 ~ OCH3 



The above-captioned compound was obtained In the same procedures as those In preparation Example 
13 by using N-methyl-N-(3-(3.4-dimethoxyphenyl)propan-2-yl)amine instead of N-methy»-N-(2-(3.4-dimethox- 
yphenyl)propyl)amine. 
Yellow oil NMR (CDCb) * ; 

0.92(3H.dJ = 6.6Hz). 1.3 -1.8(4H.m), 2.1 -3.1(10H,m). 3.84(3H,s). 3.86(3H.s). 6.8 -6.9(3^) 



Preparation Example 16 
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N-(1 4»nzyipyrroffdin-3-yOphthalimido 




10.0 g of 3-amlno«1-benzylpyrrolidIne was dissolved Into 10 ml of chloromethane. to which 12.4 g of N- 
ethoxy-carbonylphthaflmide was added and stirred at a room temperature for 10 hours. The solvent was 
distilled off. diethyl ether was added and insoluble matters were filtered out The filtrate was concentrated 
and purified on silica gel column chromatography, to obtain 12.70 g of the above-captioned compound 
(yield : 73 %) 
NMR (CDCl 3 ) & ; 

2.1 -2.3(2H,m), 2.6-3.1 (4H,m), 3.86(2H.s), 4.7 --5.1(1 H,m), 7.1~7.3<5H.m). 7.6 ~7.8(4H,m) 



Preparation Example 17 



N-(1-(2-(3,4-dimethoxyphenyl)ethyl)pyrrolidin-3-yI)phthaiimide 



12.70 g of N-<1-benzylpyrroiidin-3-yl)phthaJimide was dissolved in 100 ml of ethanol and then subjected 
to hydrogenating decomposition with addition of 1.0 g of 10 % palladium-carbon and 52 ml of concentrated 
hydrochloric add at 60*C under 1 atm. After 12 hours, the catalyst was filtered out and the solvent was 
distilled off to obtain 11.03 g of N-(3-pyrrolidyl)phthaiimide hydrochloride. 

6.03 g of the hydrochloride was suspended into 100 ml of acetonitriie, to which 4.79 g of 2-(3,4- 
dimethoxyphenyl) ethyl chloride, 8.24 g of anhydrous potassium carbonate and n-tetrabutyl ammonium 
iodide (catalytic amount) were added and refluxed under heating for 20 hours. After allowing them to cool, 
the inorganic salts were filtered out and the solvent was distilled off. After adding ethyl acetate and washed 
with water, they were dried with anhydrous magnesium sulfate. The solvent was concentrated and purified 
on silica gel chromatography to obtain 1.03 g of the above-captioned compound (total yield : 6.5 %). 
NMR (CDCb) a ; 

2.1 -2.5<2H,m), 2.6-3.2(8Km), 3.87 (3H.s). 3.90(3H,s), 4.95(1 H.m). 6.80 (3H,bs), 7.6 ~7.9(4H,m) 



Preparation Example 18 



3-amino-1-(2-(3,4-dimethoxyphenyl)ethyi)pyrrolidlne 




OCH, 



OCH, 




OCH, 
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1.03 o of N^1^2^,4Kfimethoxyphenyl)e% was dissolved in 50 ml of 

ethanoi, to which 2 ml of hydrazine monohydrate was added and refluxod under heating for 14 hours. The 
solvent was distilled off and an aqueous diluted solution of sodium hydroxide was added to the residue and 
extracted with chloroform. After drying with anhydrous magnesium sulfate, the solvent was distilled off. to 
obtain 0.68 g of the above-captioned compound (yield : 100 %). 
NMR (CDCb) 5 ; 

1.4 -1.7(3H,m), 2.1-2£(9H.m). 3.4 -3.6(1 H,m), 3.86(3H,s), 3.88(3H.s), 6.7 -6.9(3^) 



10 Preparation Example 19 

N-(3^((N'K2K3,5^methGxyphenyl)e^ 



T5 



20 



45 




OH > 0CHi 
-CH,-CH-CH S -N-(CH 3 ), 
q CH, 'OCH: 




1.25 g of N-(2,3-epoxypropyl)phthalimide and 1.0 g of N-methyl-(2-(3.5-dimethoxyphenyl)ethyl)amine 
25 were dissolved In 50 ml of ethanol and stirred at 40 *C for 12 hours. After distilling off the solvent the 
residue was purified on silica gel column chromatography, to obtain 1.90 g of the above-captioned 
compound as yellow oil (yield : 93%). 
NMR (CDCb) £ ; 

2.32(3H.s). 2.46(2H.d,J= 6.0Hz), 2.6-2.8(4H,m). 3.4(1 H.brs). 3.8-4.1 (9 H.m), 62-6.4(3H.m) 7.6-7.9(4H,m) 

30 

Preparation Example 20 
35 N-methyl-N-(2-(3,5-dimethoxyphenyl)ethyl)-2-hydroxy-1 ,3-propane diamine 



OH /0CH : 
H,N-CH 3 -CH-CH a -N-(CH: 

CH, *0CH : 



Using N-(3-((N-(2-(3,5-dimethoxyphenyl)ethyl)-N'^ at the 

starting material, a crude product was obtained in the same procedures as those in Preparation Example 
18. Purification was effected by silica gel column chromatography (solvent : dichloromethane : methanol : 
concentrated aqueous ammonia), to obtain the above-captioned compound. 
50 NMR (CDCb) * : 

2.15(3H,br s, exchangeble with DjO). 2.3 ~2.5(5H,m), 2.5-3.0(6H.m), 3.4-3.7(1 H f m), 3.76(6H,s), 6.32(3H4>r 
s) 

55 Example 1 



(E}-N-{3-((N'^2-(3 ( 4-dimethoxy^ 
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^J—^-CH=CH-CH,CONH-(CH a ) 3 -N-(CH,) 3 -Q-OCH 
d " " CH 3 OCH, 



1.03 g of (E)-^4-(2-pyradiny0phenyf)-3-but8nic add, 0.90 g of N.N -dcyclohexylcarbodHmide, 0.59 g of 
N-hydroxybenzotriazole, 1.16 g of ^2^(3 # 4^imethoxyphenyOethy!)-N^0thyl-1>propane diamine and a 
to mixture of 10 ml acetonitrile and 10 mi of water were stirred at 60* C for 30 min. Deposited crystals were 
filtered out and the solution was concentrated under a reduced pressure. Purification was effected by silica 
gei column chromatography, to obtain 1.03 g of the above-captionod compound as pale yellow crystal. 
Melting point (* C) : 84.5-86.0 



75 



20 



Elemental analysts value : As C^ghhtNtCh 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




70.86 
70.84 


722 
724 


11.81 
11.83 



NMR (CDCI3) S ; 

1.5 -1.9(2H,m), 2.20(3H f s), £2-2.7(6H,m), 3.04<2H,d.J = 6.0Hz), 32 -3.5(2H,m). 3.80(6H,s), 6.28- 
(1 H.dt.J = 6.0Hz, and 17.0Hz), 6.40(1 H.d.J =■ 17.0Hz), 6.5 -6.7(3H.m), 7.1 8(1 H.br s), 7.3 -7.4(2H,m), 7.8 -7.9- 
25 (2H.m), 8.3-a5(2H.m), 8.88(1 H.br s) 



Examples 2 -18 

00 The following compounds were synthesized in the same procedures as those in Example 1. 



Example 2 



35 



(E)-N-(3-((N r(2-(3,4-dimethoxyphenyl)ethyl)-N -methyl)amino)propyl)-4-(4-(3-methoxy-6-pyridazinyl)phenyl)- 
3-butenic acid 



40 



CH,0 



-00 



CH=CH-CH a CQNH-(CH,),-N-(CH 3 ) 

CH, 



OCH ; 

OCH, 



45 



Melting point ( C) : 116-118 



50 



□omental analysis value : As CssHscN^O* 






C 


H 


N 


Theoretical value (%) 




69.02 


7.19 


11.10 


Measured value (%) 




69.06 


7.17 


11.04 



55 



NMR (CDCb) 5 ; 

1.5 -1.9(2H.m) f 23-2£(6H,m), 3.08(2H,d, J 3 6.2Hz), 3.2 -3.5(2H,m), 3.82(6H,s), 4.18(3H,s), 6.22- 
(1H,dU«6.2Hz and 15.1Hz), 6.52(1 H,dJ» 15.1 Hz), 6.6 -6.8(3H,m), 7.02(1 H,dJ» 9.2Hz) 7.27(1H,br), 7.44- 
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(1H f (W*&4Hz).7.73(1H,d > J»92Hz), 7.93(1 H,d. J = 8.4Hz) 
Example 3 

phenyl)-3-buteneamide 



70 



^-Q r CH=CH-CH,CONH-(CH J ),-N-(CH a ) a -^- 



CH : 



OCH, 
OCH, 



15 



Melting-point (*C) : 114-116 



20 



Elemental analysis value : As fesHasNaOi.lM H 2 0 






C 


H 


N 


Theoretical value (%) 
Measured value (%) 




70.49 
7020 


724 
7.07 


8.50 
8.42 



25 

NMR (CDCb) S ; 

1.5 -1.9(2H.m), 2.16(3H.s). 2.4-2.9(6H,m), 3.06(2H,d, J = 6.2Hz), 3.1 ~3.5(2H,m). 3.80(3H f s). 3.82(3H.s). 5.9 
-6.8(7H,m), 6.9-7.5(7H,m) 

* 

30 Example 4 



(E)-N-(3-((N'^2-(3,4Kiimetho)^ 
pyridyl)phenyl)-3-buteneamide 



as 



(Yellow oil) 



40 



0-^-Q-CH-CH-CH.COHH-(CHa).-M-(CH 



,),-f\-0CH, 



I 

CH, 



CH, OCH: 



45 NMR (CDCb) 3 ; 

1.5 -1.9(2H.m), 223(3H.s). 2.4-2.7(6H.m), 3.06(2H.d. J = 6Hz), 32-3.5(2H,m), 3.60(3H.s). 3.82(3H.s) 333- 
(3H.s) 628(1 H.dU»6Hz and 16Hz), 6.43(1 H.d.J = 16Hz), 6.5-6.8(4 H.m). 72-7.4(5 H.m). 7.46(1 H,d. J = 3Hz), 
7.58(1 H.dd J »3Hz. 9Hz) 

50 Example 5 



55 



(E>N-(3-((N'-(2-(3,4<limefr^^ 
phenyl)-3-buteneamIde 

(Yellow solid) 
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0=Q-^-CH«CH-CH a CONH- (CH.) ,-N- (CH,) * -Q- 
II ^ CH, C 



OCH: 

OCH, 



NMR (CDCb) * ; 

1.5 -1.8<2Rm). 2^0(3Ks). 2.4-2.8{6Hjt»). 3.04<2H.d. J = 7Hz). 3-2-3.5(2Rm). 3.72(3H.s). 3^0(3 Ks) 6.1-8.5- 
70 (2H.m), 6.5-6.8(4H.m), 7.2-7.8(7H.m) 

Examples 



75 (E)-N-(3-((N'-{2-(3.4-dlmethoxypheny!)ethyl)-N -methyl)amiru))propyl)^(4^2,3^ihydro-3^xo-6-pyridazInyl)- 
phenyl)-3-buteneamide 



20 



0=Qh^-CH=CH-CH 3 C0NH-(C!IO 3 -N-(CH a ) 3 -^- 
h" N ~* CH, £ 



OCH, 
OCH, 



25 



Melting point ( C): 129 -131 



30 



Elemental analysis value : As C2tH 3 iN40*.1/4 H 2 0 






C 


H 


N 


Theoretical value (%) 
Measured vaJue (%) 




67.92 
6738 


7.02 
6.97 


11.32 
11.35 



NMR (CDCb) S ; 

3S 1.5 -1.9{2H,m), 2^1(3H,s), 2.3-23(6H.m). 3^07(2H,d,J = 5.7Hz), 3.2-3.5(2H,m), 3.82(3H^) t 3.83<3H.s) 6.0 
-6.9(5H,m), 7.03(1 H.d, J »9.7Hz), 7.2-7.5(3^), 7.5 ~7.8(3H,m) 

Example 7 



40 



(E)-N-(3-((N -(2-(3,4-dimethoxyphenyl)ethyl)-N -methyl)amino)propyl)-4-{4-(1 ,3-thiazol-4-yl)phenyl)-3- 
buteneamide 

(light yellow oil) 

|^y-Q-CII=CH-CH a CONH- (CH a ) 3 -N- (CH a ) , -Q- OCH, 



50 



55 



NMR (CDCb) * ; 

1.4.1^(2H,m), 2.14(3H.s), 2.3-2.7(6H,m) 3.04(2H.d.J = 6Hz), 3.1-3.5(2H,m). 3.78(6H.s) 5.9-6.8 (SHjn). 7.40- 
(lH.brs). 7.44(1 Kd J = 2Hz) JJ5-&0(4Rm), &77(1H.dJ =2Hz) 

Example 8 
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(E)-N-{3-<(N -<2-(3.4-<fim8thoxyph8nyi)ethyl)-N -methyl)amino)propyfH-<4-{2-methyH ,3-thfazoM-yI)phenyI}- 
3-butene amide 



(light yellow oil) 

6 



j^)-^-CH s CH-CH a CONH-(CH,) ,-N-(CH 



a ) a -f\-0CH, 



CH, " CH, 0CH : 



NMR (CDCI3) 5 ; 

1.4-1.9(2H.m). Z15(3H.s), £3-£9(9Km) 3.05(2H,d J = 6Hz), 3.1-3.5(2H.m) 3.81(8as). 6.1-6.8 (5Km). 7.1- 
t 5 8.0(6H.m) 



Example 9 



20 (E)-N-(3-((N -{2-(3.4-dimethoxyphenyl)ethyl)-N -methyl)amino)propyIH-{4-(1 H-lmidazoM-yl)thiophen-2-yl)-3- 
butene amide 



25 



V |^ T CH=CH-CHaCONH-(CH,),-N-(CH 8 ) a --^-OCH 9 
30 b CH 3 OCH, 

Yellow oil 
NMR (CDCI3) 5 ; 

35 1.5 ~1.9(2H.m), Z24(3H,s). 2.4-2.8(6H,m). 2.97(2H,d,J = 6.5Hz), 3.1 -3.5(2H,m), 3.78(3H,s). 3.81 (3H.s). 8.08 
(1H.dtJ« 8.5Hz and 15.5Hz) 6.46(1 H.d. J = 1 5.5Hz), 6.6~6.8(3H.m), 6.91 (2H.s), 7.0 -7.2(2H,m), 7.30(1 H,br), 
7.68(1 H,s) 

Example 10 

40 

(E)-NH3^(N'^2^3.4^methoxyphenyl)ethyI)-N'^emyl)amino)propylH-(2-(1 H-imidazoM-yl)thiophen-5-yl}-3- 
butene amide 



CH, OCH, 



Yellow oil 
55 NMR (CDCfe) & ; 

1.5 -1.9(2H,m), 2.13(3H.s). 2.4-2.8(6H,m), 2.96(1 H,d,J=» 6.5Hz), 3.2 -3.5(2^), 3.80(3H^). 3^2(3H^) 5.97 
(1H,dtJ = 6.5Hz and 15.8Hz) 6.42(1 H,d.J = 15.8Hz), 6.6-6.9(5H,m), 7.08(2H f s) l 7.28(1 H,br), 7.64(1 H,s) 



145 
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Example 11 

(E)-N-(N'-(2-(3.4Kfimethox^ H-imidazoM -y Opheny l)-3-butene amide 

"O -Q-CH-CII-CH.CONH-Q- (M.) , -Q- OCH, 



OCH, 



Yellow oil 
75 NMR (CDCI3) a ; 

1.5 -1.9(1 H,m), 2.1-3.0(9H,m), 3.12(2H.d,J*6.5Hz), 3.78(3H,s), 3.80(3H,s). 6.34(1 H,dU = 6.5Hz and 17.0Hz) 
6.44 (1H,d.J = 17.0Hz), 6.6-6.8(4H,m), 7.11 (1H.br s), 7.2-7.5(5H,m), 7.77(1H.br s) 

Example 12 

20 

(E>N-{3-(3-(3.4-dimethoxypheny l)-1 -pyrrolidino)propyl-4-(4-(1 H-lmidazol-1 -yl)pheny l)-3-butene amide 



25 



\3 n ~O~ ch=ch ~ cHjC0HH ~ (ch,)5 ~ n 




OCH, 
QCH ; 



30 



Yellow oil 

NMR (CDCh-CDaOD) 6 ; 

1.7 -2.0(2H.m), 2.0-2.4(1 Hjn). 2.5-3.5(1 2H,m), 3.83(3H,s), 3.86(3H,s). 6.40(1 H.dt, J = 6.5Hz and 16.2Hz) 
55 6.48(1 H,dJ « 1 6.2Hz), 6.7-6.9(3 H^ri), 7.2-7.5(6H,m), 7.81 (1 H,m) 

Example 13 

40 (E)-N-(2HN'^2-(3 f 4KJimethoxyphenyl)ethyl>2-pyiTolidino)ethyl-^(4-(1 H-lmidazol-1 -yl)phenyI)-3-butene amide 



I j\ — y VCH=CH-CH,CONH-(CH a ) a 




Yellow oil 
NMR (CDCI3) i ; 

1.5 -3.5(17H,m), 3.80(3H.s), 3.82(3H, 3). 6.28(1 H.dtJ = 6.5Hz and 16.0Hz), 6.40(1 H,d J ■ 1 6.0Hz), 8.5-6.8- 
55 (3H.m), 7.1~7.4{7H f m) t 7.75(1H,bf s) 

Example 14 
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(E)-^2^N'^2^ f 4Kiimettaxyp^ HWmidazoH-yl)phenyf)-3-buten8 amide 




CH=CH-CH s CONH-(CH,) a x ^P 



(CH a ),-A-OCH, 
^OCH, 

YeUow oil 
NMR (CDCIj) S : 

15 \2 ~2.0(8Rm). 2.3-3.6(1 OH jm), 3.81 (3H.s). 3,84(3H,s). 3.9 -4.5(1H.m). 6.24(1 H.dt J =6Hz and 16Hz). 6.45- 
(1H,d.J»16Hz). 6.5-6.8(3H.m). 7i)-7.5(7H ( m). 7.80(1 H.s) 

Example 15 

20 

(E>N-(3-(N'-(2-(3,4-dimethoxyphenyl)propyl)-N'-methyl) amlno)propyl)-4-(4-{1 H-lmldazoM -yl)phenyl)-3- 
butene amide 



25 



30 




CH: 
I 



-CH=CH-CH 3 CONH-(CH a ) 3 -N-CH a -CH-Q-OCH ; 

CH, 0CH 3 



Yellow oil 
3 NMR (CDCb) 5 ; 

35 1.20(3H,dJ«6.8Hz), 1.4 -1.8(2H,m), 2.13(3H,s), 2.3 ~£6(4H,m), 2.6~3.0(3H,m). 3.1 ~3.4(2H,m). 3.79(3H,s), 
3.84(3H,s) 6.1 3(1 H,dtJ = 5.8Hz and 15.1Hz), 6.37(1 H,d,J = 15.1 Hz), 6.5 ~6.8(3H.m), 6.90(1 H.br), 7.1-7.5- 
(6H,m). 7.76(1 H.s) 

Example 16 

(E)-^H3^(N'^3^,4^Imethox^^ 
amide 



45 



CH, 
I 



^)i-^-CH=CH-CH 3 COiNH-(CH a ),-N-CH-CH a -Q-OCH, 

CH, OCH, 

t 

Yellow oil 
NMR (CDCb) * ; 

55 0.92(3H,d J * 6.5Hz), 1 .5 -1 .9(2H,m), 2^3(3H,s), 2.3 -3.1 (5H,m), 3.3~3.5(2H,m), 3.82(3H,s), 3.84(3H,s), 8-25 
(1KdtJ-6^Hz and 15.8Hz), 6.50(1 H,d.J« 15.8Hz). 6.6-6.9(3H,m), 7.1-7.6(7H f m), 7.83(1H,s) 

Example 17 
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(E^^^3-(N'-(2-<3,4-di^TOth^ -methyl) amino)-2-hydroxypropyIH-{4-(1 H-imidazoM-yf)- 

phenyt-3-buteneamide 



(light yellow, viscous liquid) 

5 



Of/ 



NMR (CDCb) 5 ; 232(3H.s). 2.4<2H.d,J«7Hz), 2£~2.8(4H,m), 2.9~3.5(4H,m). 3.16(2H,d,J-7Hz), 3.8(3H,s) f 
3.84 (3H.S). 6.0-6.5(2^X11), 6.5 -6.8(3H/n). 7.1-7.5(7H,m), 7.8(1 H,s). 

75 

Example 18 

(E)-N-(3-(N'-{2-(3.5-dlmethoxyphenyl)ethyl)-N'-methyl) am!no)-2-hydroxypropyl)-4^4-(1H-lmida2ol-1-yl)- 
20 phenyl)-3-butene amide 

(colorless oil) 

N ^ _ OH ,0CH, 



— CH=CH-CH»CONH-CH aCHCHa-N- (CH 3 ) 3 

CH, ^OCH, 




30 



NMR (CDCb) S ; 232(3Ks) 2^9(2H.dJ * 7.0Hz) 2.5-2.8(4H t m) 3.0-3.8(1 2H,m) 6.1-6.4 (4Hm) 6.50- 
(1 H.dJ » 1 6.0Hz) 7.1-7.5(6H.m) 7.83(1 H.brs) 

35 Example 19 

(E)-N-{3-(1 -(2-<3.4-dirnethoxypheny I)-3-morphoUno)-methylH^4-(1 H-lmldazol-1 -yl)phenyl)-3-buteneamide 



40 



NMR (CDCb) 8 ; 1.8-2^(2H,m) 2^-3.0(6H.m) 3.0-3.4(3H,m) 3.4-4.1 (10 H,m) 6.16(1H,brs) 6.32- 
50 (1 H.dtJ * 8.1 Hz. 1 5.5Hz) 6.48(1 H.dJ - 1 5.5Hz) 8.7-6.8(3H.m) 7.1 4(1 H.brs) 7.2-7.5(5H,m) 7.80(1 H.brs) 

Example 20 

65 (E)-N-(1 -(2-(3,4-dimethoxyphenyl)eth^ H-fmldazoM -yI)phenyl)-3-t)uteneamlde 
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mp 161-181.5 C 



TO 



CmHj*N«Oj 




C 


H 


N 


calcd. 
found 


70.88 
7058 


722 
7.33 


11.81 
11.80 



15 



NMR (CDCb) 5 ; 1.1-1.7(2H,m) 1 .8-2.3(4H jti) 2.4-3.0(6H.m) 3.14(2H.d.J = 6.5Hz) 3.75(1 Km) 3.86(3H.s), 
3.88<3H.s) 5.64(1 H.brd J =*7Hz) 6-29(1 H.dtJ 23 8.5Hz, 15.1 Hz) 8.53(1 H.d.J- 15.1 Hz) 6.6-6.8{3H,m) 7.1-7.6- 
(6H.ni) 7.81 (1Ks) 



20 



Claims 



1. A butenoic or propeonic acid derivative having the formula (II) and a pharmacologically acceptable 
salt thereof: 



25 



R 11 R 12 
i i 



X 



G - C - C - (CH 2 ) m - C- N- A- N- (CH 2 ) n - J 



30 



R 



R" 



(II) 



35 



which is defined by each of the following definitions (I), (II) and (III): 

(I) having the formula (I) in which in the formula 

(II) Q Is R1-phenyl, R11 and R12 each are hydrogen, m is one and X Is oxygen, 



40 




0 
II 

CH=CHCH a -C-N-A-N-(CH 3 )n-J 
I I 
R 5 R 3 



(i) 



<5 wherein R1 is a hetero-aryl group. R2 and R3 each are hydrogen, a lower alkyl, a cyctoaJkyl or an allyl 
group, or R2 and R3 may form a 5- to 7-membered saturated heterocyclic ring together with the nitrogen 
atom to which they are bonded, A is an alkylene group having 1 to 6 carbon atoms, which alkylene may 
have a lower alkyl. a lower alkoxy or hydroxy. J is pyridyl or a phenyl having substituents R4, R5 and R6: 




55 



which R4, R5 and R6 each are hydrogen, a halogen atom, a lower alkyl, a lower alkoxy, hydroxy, nitro, 
cyano. trifluromethyl. an alkylsuKonyloxy, -NR7R8, R7 and R8 being hydrogen or a lower alkyl, or an 
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alkanoylamino. or two or R4, R5 and R6 may form an aikytenedioxy together with two adjacent carbon 
atoms on the phenyl, or R4, R5 and R8 may form a 5- to 7-membered ring together with the -CH2)-, and n 
is an integer of from 1 to 6; 

00 having the formula (II) in which: 
s G is naphthyt or a phenyl having substttuents R15 and R16: 



70 




75 



20 



25 



R15 and R16 being hydrogen, a lower alkyl, a lower aJkoxy, a halogen, -NR7R8, R7 and R8 being hydrogen 
or a lower alkyl, cyano, trifluromethyl. an alkanoylamino, trifluoroalkoxy, an alkylsulfonyi, nltro, hydroxyl, an 
alkylthio, and alkylsulfonylamlno, an aikylcarbonylamlno or a carbamoyl, or R15 and R16 may form a cyclic 
ring together with oxygen between two adjacent carbon atoms, R11 and R12 each are hydrogen, cyano, a 
lower alkyl, or a halogen or they may form a cyclic ring together with oxygen and the carbon on the phenyl, 
m is zero or 1, X is oxygen or sulfur, R2 and R3 each are hydrogen, a lower alkyl, a lower alkoxy. a 
cycloalkyl. a trifluoroalkyl or a lower alkenyl, or R2 and R3 may form a 5- to 7-membered saturated 
heterocyclic ring together with the nitrogen atom to which they are bonded, or R2 may form a ring together 
with R12. or R3 may form a ring having a nitrogen atom together with the -<CH2)n-. R2 may form a 5- to 7- 
membered saturated heterocyclic ring together with A, R3 may form a 5- to 7-membered saturated 
heterocyclic ring together with A, A is an aikylene group having 1 to 6 carbon atoms, which alkylene may 
have a lower alkyl group, n is an integer of 1 to 6. J is pyridyl or a phenyl having substituents R4, R5 and 
R6: 



30 



35 




which R4, R5 and R6 each are hydrogen, a halogen atom, a lower alkyl, a tower alkoxy, hydroxy, nltro, 
trifluromethyl, an alkylsulfonyloxy, -NR7R8, R7 and R8 being hydrogen or a lower alkyl, or an alkanoyiamyl, 
or two or R4. R5 and R8 may form an alkyienedioxy together with two adjacent carbon atoms on the 
phenyl, or J may form a cyclic ring having a nitrogen together with the group -<CH2)n-; and 

(III) having the formula (III) In which in the formula (II) R11 and R12 are hydrogen, X Is oxygen. 



40 Q 

3W II 



45 



^0-CH=CHCH 3 -C-H-A-N-(CHa)n-J (III> 



wherein R31 is a hetero-aryl group. R2 and R3 each are hydrogen, a lower alkyl, a cycloalkyl or ailyl, or R3 
may form a 5- to 7-membered saturated heterocyclic ring together with the nitrogen and the -(CH2)n-, or R3 

50 may form a 5- to 7-membered cyclic heteroring having nitrogen or nitrogen and oxygen together with A and 
the nitrogen, A Is an alkylene having 1 to 3 carbon atoms which may have a lower alkyl, hydroxy or a lower 
aJkoxy group. W Is oxygen, sulfur, vinylene (-00) or azomethyne (-N = CH-), J Is pyridyl or a phenyl 
having substituents. R4. R5 and R8, which Is hydrogen, a halogen, a lower alkyl, a lower alkoxy, hydroxy, 
nitro, cyano, trffluoromethyt. an alkylsulfonyloxy. -NR7R8. R7 and R8 being hydrogen or a lower aikyl group. 

w or an alkanolamino, or two of R4, RS and R6 may form an alkyienedioxy together with two adjacent carbon 
atoms on the phenyl, one of R4, RS and R6 may form a 5- to 7-membered cyclic ring together with the 
group -(CH2)n-, n Is an Integer of 1 to 6, -(CH2)n- may have a lower alkyl. 
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2. A 4-phenyW-butenofc add derivative as claimed in Claim 1, having the formula (1) and the definition 
(I) and a pharrrtacotogically acceptable salt thereof. 

3. A butenofc or propionic add derivative as daimed in Claim 1, having the formula (II) and the 
definition 00 and a pharmacologically acceptable salt thereof. 

4. A 4-aryi-3-butenofc add derivative as daimed in Claim 1, having the formula (III) and the definition 
(III) and a pharmacologically acceptabef salt thereof. 

5. The 4-phenyl-3-butenoic acid derivative as claimed In Claim 2. in which R1 Is a hetero-aryi having a 
nitrogen. 

6. The 4-phenyl-3-butenoic add derivative as claimed In Claim 2, in which R1 Is a 1-imidazolyl or 2- 
ImldazolyL 

7. The 4-phenyh3-butenoic add derivative as claimed In Claim 2, in which R1 Is an imldazolyi 

8. The 4-phenyl-3-butenolc add derivative as claimed in Claim 2, in which R1 is pyridyt 

9. The 4-phenyl-3-butenoic add derivative as daimed in Claim 2. in which R1 is 1-imidazolyl. 

10. The 4-phenyl-3-butenoic add derivative as claimed in Claim 2. In which R1 Is pyrrolyL 

11. The 4-phenyl-3-butenoic add derivative as claimed in Claim 2, in which 1-pyrrolyl or 3-pyrroIyl. 

12. The 4-phenyl-3-butenoic add derivative as claimed in Claim 2, in which n is an integer of 1 to 3. 

13. The 4-phenyl-3£utenolc add derivative as claimed in Claim 2, in which J is the phenyl having a 
substituent(s). R4 is a lower alkoxy, R5 is a lower alkoxy and R6 Is hydrogen. 

14. The 4-phenyl-3-butenolc add derivative as claimed in Claim 2, in which J is m.p-cfimethoxyphenyl, 
m-dimethoxyphenyl or mjn.p-trirnethoxyphenyl. 

15. The 4-phenyl-3-butenoic acid derivative as claimed in Claim 2, in which R1 is an imidazolyl, R2 is 
hydrogen. R3 is methyl. J Is the phenyl having a substituent(s) and R4, R5 and R8 each are hydrogen or a 
iower aJkoxy. 

16. The 4-phenyh34)utenoic add derivative as claimed in ClaJm 2, in which R1 Is 1 -imidazolyl, R2 is 
hydrogen, R3 is methyl and J Is m.p-dimethoxyphenyl. 

17. The 4-phenyl-3-butenoic add derivative as claimed in Claim 2. In which Is (E)-N-(3-((N'-(2-{3 t 5- 
dimethoxyphenyI)-ethy l>N -methyl)amino)propyl)-4-(4-(1 H-imidazoM -yl)-pheny l-3-butenamide. 

18. The 4-phenyt-3-butenoic add derivative as claimed in Claim 2, which is selected from the group 
consisting of: 

(EVN-[3-((N'-(2-(3.4-Dlmethox^ 
butenamide 

(E)-N-[3-((N K2-(3.4-Dlmethoxyphenyl)ethyl)-N^ 
butenamide 

(E)-N-[3-((N -(2-(3,4,5-Trimethoxyphenyt)ethy l)-N'>methy l)amino)propy1]-4-(4-(1 H-lmidazoH -yl)phenyl)-3- 
butenamide " ' ~~ " ^ 

(E)-N-[3-((N -(2-(3,4-Dimethoxyph 

(E)-N-[3-((N -<2-(3,4-Dimethoxyphenyl)ethyl)-N -methyl)amino)propyl}-4-(4-(4-pyridyl)phenyl)*3-butenamide 
(E)-N-[3-((N -(2-(3.4-Dimethoxyphenyl)ethyl)-N -methyl)amino)propylH-(4-(1 H-pyrroH-yl)phenyl)-3- 
butenamide 

(E)-N-fX(N -<2-(3.4-Dlmethoxyphenyl)ethyl)-N'-methyl)amino)propylH-(4-(1 H-1 .2,4-trlazoH-yl)-phenyr)-3- 
butenamide 

(E)-N-[3-((N K2-(3 t 4-Dimethoxyphenyl)ethyrhN / -methyl)amlno)propy l}-4-(4-(1 H-pyrazoH -yQpheny l)-3- 
butenamide 

(S)-N-[3-((N -(2-(3.4-Dimethoxyphenyl)emyrhN'^^ 

butenamide 

and 

(E>NK3-((N^2-(3.4-Olmethoxyph 
butenamide . 

19. A 4-aryl-3-butenolc or 3-aryl-2-propionic acid derivative as claimed In Claim 3, In which Q Is the 
phenyl having R15 and R16. R15 and R16 each are hydrogen, a halogen, cyano, a lower alkoxy, -NR7R8, 
R7 and R8 each being hydrogen or a lower alky I, an aJkyithio or an alkanoylamino, or R15 and R16 may 
form a cyclic ring together with oxygen and the two adjacent carbon atoms, R11 and R12 each are 
hydrogen, m is zero or 1, X is oxygen, R2 Is hydrogen or may form a cyclic ring together with R12, A is an 
aikylene having 1 to 3 carbon atoms. R3 is a lower aikyl, n is an integer of 1 to 3. J is the phenyl having 
R4, R5 and R8, R4, R5 and R6 each are hydrogen or a lower aikyl. 

20. A 4-aryl-3-butendc or 3-aryl-2-propionlc add derivative as claimed In Claim 19, In which J Is m- 
dimethoxy-phenyl or m.p-dimethoxy-phenyL 
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21. A 4-aryt-3-butenoic or 3-aryl-2-propionic add derivative as daimed In Claim 3, which is selected 
from the group consisting of: 

(E)-N^(N / K2K3.4-dimeth^ 

(E)-N-^(N'K2-@,4-<to^ 
(EH^3K(N'-{2-<3,4HjIm^ 
(E)-r^(NK2^.4Klimethoxypheny!)ethyi)-N 
buteneamide, 

(E)-N^(N'-{2-<3,4<IiiTW^^ 

(E)-N-(3K(N'-(2K3,4-dinretf^^ 

buteneamide, 

(EVN-(3K(N'^-<3,4<fimethoxy^ 
buteneamide, 

(E)-N^3^(N'K2^,4-dlmeth^ 
buteneamide, 

(E)-N-{3K(NK2-{3,4Hjimethoxyphen 

(E)-N-{3K(N'K2-£,4^imethoxy^ 

(EhNK3-«N'H2K3.4<jimett^ 

buteneamide, 

{E)-N-(3-((N'-{2-(3,4KiimemoxyphenyI)ett^^ 
and 

(E>N-(3-{(N-(2^3.4Hjimeth^^ 
pyrroRdinone. 

22. A 4-aryh3-butenoic add derivative as claimed in Claim 4, In which W is azomethyne. 

23. A 4-aryl-3-butenolc add derivative as claimed in Claim 4, in which W is sulfur (-S-). 

24. A 4-aryl-3-butenolc add derivative as claimed In Claim 4, in which A is a lower aikyl having 1 to 3 
carbon atoms. 

25. A 4-aryl-3-butenoic add derivative as claimed in Claim 4, in which R2 is hydrogen. 

26. A 4~aryl-3-butenoic add derivative as claimed in Claim 4, which Is selected from the group 
consisting of: 

(E)-N43^(N'^3.4KJimethoxypte^^ 
buteneamide, 

(E)-N-(3K(N'-{2-{3,4^imethox^ 
buteneamide, 

(E>N-<3^(NH2-{3.4KJimethoxyphen^ 
3-buteneamlde, 

(E>NK3K(N'H2^.4Hiimethoxyph^ 
3-buteneamide, 

(E)-NK3^(N'^2-(l4^memoxypheny^ 
3-buteneamJde, 

(E)-N-(N'-(2-<3,4<Hmethoxypehnyi)e^^ 

(E)-N-(2-<N # -<2-{3.4<Iimethoxypheny l)ethyi)-2-pyTrolidinylethy IH-{4-(1 H-imidazol-1 -y l)phenyl)-3- 
buteneamide, 

(E)-N-{2^N'^-{3,4Kfimemoxypte^^ 

(E)-N«{3-<N'-(2-{3,5-d1methoxyphenyl)ethyl)-N -methyi)amino)-2-hydroxypropy l)-4~<4-<1 H-imidazoM-y i>- 
pbenyl)-3-buteneamIde and 

(E)-N-{1-<2-(3 t 4-dimethoxyphenyl)ethyl)-4-plperidInyl)-4-(4-{1 H-lmidazoH-yl)phenyl)-3-buteneamide. 

27. A pharmacological composition which comprises a pharmacologically effective amount of the 
butenoic or propenoic add derivative as defined in Claim 1 and a pharmacologically acceptable carrier. 

28. The use of a propendc add derivative according to any of daims 1-26 for use In the manufacture of 
a medicament for treating, preventing, remitting or ameliorating Ischemic heart disease. 
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